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ABSTRACT

This report presents test description, data, and an analysis of the

panel/TPS flutter tests OS4A, OS_B and 0S12. These tests were conducted

in the Ames Research Center 2 x 2-Foot Transonic Wind Tunnel. Test OS4A

took place during September and October, 197_ and OS_B during November,

December, 1975 and January, 1976. Test 0S12 followed OS4B in January,

1976.

The purpose of these tests was to verify flutter predictions made

for panels with and without thermal protection material.
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INTRODUCTION

The space shuttle orbiter will experience widely varying thermal and

aerodynamic environments typical of both aircraft and spacecraft. The

thermal protection subsystem (TPS) is designed to limit the temperature

of its alusLinum and graphite epoxy structures to a nominal value of 350°F

during ascent and entry. The TPS must also endure exposure to non-heating

environments during prelaunch, launch, on-orbit, landing, and turnaround

operations similar to those encountered by conventional aircraft. Further-

more, the TPS must sustain the mechanical forces induced by deflections of

the airframe as it responds to the external environment.

There are four distinct types of TPS used on the space shuttle.

First there is coated reinforced carbon-carbon (I_CC) used on the nose cap

and wing leading edges where temperatures exceed 2300°F. Second, there is

high-tesrperature reusable surface insulation (H_I) for regions of

surface temperature between 1200°Y and 2300°F. The third type is low-

temperature reusable surface insulation (LRSX) for regions exposed to

temperatures between 700°Y and 1200°Y. Finally, there is flexible

reusable surface insulation (FI_X) for areas not exceeding 700°Y.

The I_CC is made up of structural segments and is not considered in

this study. The HI_SX and LP_X are conceptually similar to each other.

Both insulations are fabricated in the form of tiles of low density, high

purity silica fibers made rigid by coating with a ceramic bonding. The

tiles are bonded to a strain-isolation pad (SIP) of Nomex fiber felt and

the total ccmposite is then bonded directly to the orbiter structure.
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INTRODUCTION (Continued)

The differences between HRSI and LRSI tile are found in the area, thick-

ness, and the coating material and pigmentation. For the purposes of this

investigation, however, no distinction will be made between these two types

of TPS. The Nomex fiber felt material used for the SIP has insulation

qualities of its own and has been found to be an adequate TPS when the

temperature is less than 700°F. FRSI is nothing more than SIP material of

thicknesses up to 0.4 inch,coated with a silicone elastomeric film for

waterproofing. Tiny vent holes are spaced at 6-inch intervals in the film

to allow outgassing during ascent.

The aeroelastic clearance of any vehicle which flies transonically

must include an evaluation of panel flutter susceptibility. The presence

of TPS over the outer surface of the space shuttle adds a new dimension

to panel flutter analyses. Two thoughts come to mind immediately when

considering the flutter of panels with TPS. First, the concept of the

SIP infers that the TPS adds no structural stiffness to the panel since it

is "strain isolated". The implication of this is that the TPS modifies

the bare panel frequencies by the addition of mass only. Thus, the coated

panel would have lower frequencies and therefore lower dynamic pressure

at flutter. However, the tiles are attached to the structure by means of

a felt pad which undoubtedly adds a considerable amount of structural

damping to the bare panel. The addition of damping would raise the

flutter dynamic pressure.

The purpose of doing panel flutter tests on panels with TPS was to



INTRODUCTION(Continued)

establish someboundary on the difference betweenthe flutter character-

istics of these panels and otherwise equivalent bare panels. Oncethis

difference wasestablished and understood, it might be possible to develop

a criterion to determine the required stiffness of a bare panel which

would preclude flutter of that panel whenTPSwasadded.

The original OS4Atest wasdesigned to addressthe problemof panel

flutter with TPS in the form of tiles (i.e., HRSI and/or LRSI). Bare

panels were designed to flutter within the operating range of the Ames

Research Center 2 x 2-foot wind tunnel. Additional tests of duplicate

panels with TPS followed. The test was only partially successful and

was followed by a similar test, OS4B. The knowledge gained from the OS4A

program was incorporated in the design of the hardware for OS4B which

proved successful.

The concept of FRSI was established during 1975 and resulted in the

definition of a new test, 0S12. This test had the objective of demon-

strating that the FRSI would not flutter within the required flight margins.

An additional panel was added to the OS4B program to address the problem of

a flexible panel with FRSI.

The basic test procedures were patterned after a previous NASA panel

flutter test discussed in Reference i. The major purpose of test OS4A

was to establish the effect of tile type TPS on panel flutter. It was

considered essential that a given panel should flutter both with and with-

out TPS so that the effect of the tile could be assessed. In the initial



INTRODUCTION(Continued)

test, 0S4A,no flutter wasobtained for the tiled panel configurations.

Consequently, it wasnecessary to redo the test using a newdesign which

would flutter. The secondtest series wasdesignated OS4B.

Flexible ReusableSurface Insulation (FRSI) is the samefelt material

used to strain isolate the HRSIand LRSI from the shuttle structure except

that it is coated with an elastomeric film for waterproofing. As such, it

wasnot expectedto have a large influence on the flutter of the structure.

However,the question arose whether FRSIwas flutter free in and of itself.

The silicone rubber film coating acted as a membranesupportedon an elas-

tic foundation (the felt). Thepossibility of flutter of the FRSI, inde-

pendent of the structure uponwhich it wasattached, dictated the require-

ment for the subject test, OS12.

The initial concernwas simply whether or not the FRSIitself was

flutter free up to a dynamicpressure 50%greater than the dispersed

flight trajectory shownin Figure ha. In planning a suitable test pro-

gramto investigate flutter of FRSI, it was recognized that this same

test could be used to verify the ability of the material to withstand

the differential pressure loading which results from an aerodynamicshock.

The film coating of the FRSIhas tiny holes spacedevery six inches which

allow the internal pressure in the material to vent to the atmosphere

during ascent. Various tlme-dependentpressure loadings had been applied

to the material to demonstrateadequateventing but no discontinuous

shock loading had been applied. A secondpurposewas therefore addedto

9



INTRODUCTION(Concluded)

0S12, i. e., to demonstratethat the FRSIcould withstand a shock loading

equal to the maximumdifferential pressure which it would experience on

the vehicle. A nominal 0.4-1nch thickness of FRSIwas selected for a

test specimen. This material was attached to a "rigid" substrate so that

only the elasticity of the FRSIwas significant.
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P1

P2

P3

P4

P5

P6

P7

P8

P9

PIO

Pll

PI2

MN_0}TIC DESCRIPTION

F frequency, H z

MACK freestream Mach number

N number of tiles

P pressure, psia

P freestream static pressure, psia

bare simple panel

t

simple panel with 1.O-in. TPS thickness

simple panel with 2.0-in. TPS thic_uuess

bare built-up panel

built-up panel with 1.O-in. TPS thickness

Panels P1 through P5 were used during Test 0ShA

Isotropic panel with clamped edges, one-inch
thick TPS tiles, and 0.160-inch thick SIP. Tiles

2.975 inches square. ('ire metal part of this

panel is PI)

Isotropic panel _rlth clsx.ped edges, 1.85-inch

thick TPS tiles, and O.l_0-inch thick SIP.

Orthotropic panel, rotationally restrained edges,
bare.

0rthotropic panel, rotationally restrained edges.
one-inch thick TPS tiles and O.160-inch thick SIP.

panel P8 with Nomex material

Panels P6 through P10 were used during Test 0ShB

9 x 26 panel with Nomex material

18 x 26 panel with Nomex material
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NCMENCIAYJRE (Concluded)

V

SYMBOL

PI3

Pt_

AP

q_

SG

T

T_

Tt_

W

8

8*

P

C

i

J

P

S

X

Y

_r_401_lC DESCRIPTIO_T

instrumentation panel, no Nomex

Panels PIO through PI3 were used during Test 0S12

PT freestream total pressure, psla

DP differential pressure, psi

Q freestream dynamic pressure, psf

shock generator

temperature, OF

freestream static temperature, OF

freestream total temperature, OF

wall position, inches

panel normal deflection, inches

boundary layer thickness, inches

freestream density, slugs/ft 3

T

T

T_

W

DEL

DELSTR

_0

SUBSCRIPTS

cavity

number of antinodes in streamwlse direction

number of antlnodes in cross-stream direction

plenum

test section static

streamwlse direction

cross-stream direction
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REMARKS

The bare simple panel (PI) was installed and upon acquisition of

the first panel flutter boundary, it was changed for the simple panel with

l-inch TPS tiles (P2). During tunnel purging operations, an operational

error resulted in an apparent overpressure of the panel, with subsequent

weakening of the tiles. Two tiles were lost early in the first run at a

q® of between 300-400 psf. Subsequent inspection of the panel revealed

surface cracks in two additional tiles, and the panel was replaced with

the simple panel with 2-inch tiles (P3)-

The panel was tested over the entire available tunnel operating

range. Flutter did not occur, nor were any tiles lost. The built-up

panel with 1-1nch TPS tiles (Pb) was next installed. Clearance of the

panel from flutter within the available operating limits Was underway when

all of the tiles suddenly separated from the panel. The test was concluded

with the bare built-up panel (P4)- Roughly 60% of the desired flutter

information had been obtained when the panel was apparently overpressurized

during a wind-off vibration survey with selected applied AP's.

The following is a detailed description of panel P5, the tests

conducted on that panel and data available after the tiles had separated

from the panel.

Panel P5 of test OS4A consisted of 12 RSI tiles, 6 inches square by

1-1nch thick, bonded with a .090-inch SIP to a stiffened aluminum sub-

strate panel. The substrate panel consisted of a .032-inch aluminum sheet

approximately 26.85 inches long and 20.8 inches wide. The sheet was rein-

forced by 5 hat-section stringers running in the streamwise direction,

]3



REMARKS (Continued)

spaced at 3-1nch intervals, with 1 stringer on the streamwlse centerline.

Each stringer was fit to the panel with an epoxy bond, and 2 flush rivets

at each end.

The aluminum panel was riveted to 4 C-shaped edge-channels along the

periphery of the panel. The C-shaped channels were 1 inch high and 1.35

inches wide at the top and bottom flanges. The top flange and vertical

of the C-shaped channels were .050-inch thick, while the bottom flange

was .180-inch thick. The channels were installed with the flanges indented,

so that the "O's" faced outward. This reduced the active panel area to

24.15 inches by 18.10 inches, the area of the RSI tiles.

Four wood strips, approximately i.i inches thick were bonded to the

edges of the panel over the top flange of the C-channels, bringing the

entire top surface of the panel flush, except for the gaps between tiles.

The entire panel assembly was supported by a massive aluminum support

frame. The support frame was fastened to the tunnel sidewall by a 3-polnt

support designed to eliminate stresses induced by the heating of the tunnel

sidewall as the tunnel was operated. The panel backup cavity of the same

overall dimensions as the panel, and with an effective depth of 12.5 inches,

also was attached to the support frame.

Panel instrumentation consisted of 4 strain gauges, 3 thermocouples,

and a non-contactlng capacltlve-type displacement probe. Two strain gauges

were oriented in the streamwise direction, upstream and downstream, and 2

were oriented in the cross-stream direction, left and right. Each gauge

]4
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REMARKS (Continued)

properly consisted of an active bending-type strain gauge, epoxy-bonded

to the cavity side of the panel together with a non-bonded, thermal-

compensating dummy gauge. One thermocouple was located at the panel cen-

ter point, on the cavity side, while the other two were on the inner up-

stream and downstream panel support frame sides, along the streamwise

centerline. The Wayne-Kerr (W-K) displacement probe was situated 6 inches

upstream from the cross-stream centerline and was 4.5 inches to the left

of the streamwise centerline. It was set approximately 0.040 inch from

the panel surface.

Additional instrumentation of importance on this model was a i psid

statham pressure transducer, located on the backside of the panel cavity,

and referenced to the tunnel static line. It was used to define a cavity

pressure greater than tunnel static as a positive AP.

Installation and testing of the panel in the tunnel was begun on

Thursday afternoon, October 3, 1974. A vibration survey of the first 6

frequencies of the panel was made after installation and compared with

previously obtained results. No anomalies were noted.

It had been recognized that, due to the stiffening effect of the RSI

tiles on the panel, no flutter was expected within tunnel limits. None-

theless, it was decided to run the panel test within the available tunnel

conditions for two reasons: to ensure that our optimism about flutter was

not in error due to some unforeseen effect of the tiles, and to obtain

subflutter response data which could prove valuable in extrapolating to a

15
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REMARKS (Continued)

panel flutter boundary.

The panel was tested at M=I.I, and in steps in total pressure of 20,

30, and 40 inches of Hg. Further measurements were made at M = 1.05, and

steps of 20, 30, 40, and 50 inches of Hg.

For test operations, the panel cavity contained a pneumatically

operated vent, which vented the cavity to the test section plenum, and 2

pneumatically operated flutter stoppers ( 6-inch square foam pads) which

pressed gently against the cavity side of the panel and limited panel

vibration. This was known as the flutter stopper system. Additionally,

a second vent was available in the pressure controller which regulated

AP; this vent also opened to the plenum.

Usual procedure during a run was to have the flutter stoppers

applied with the vent open, while accelerating through M = i. Addition-

ally, the AP controller was disengaged; its vent was also open. Once

past M = i, the flutter stoppers were retracted, with the AP controller

still disengaged. Once on condition, the AP controller was engaged. (All

vents closed.) With a Beckman point being taken to note tunnel conditions,

the AP was swept through its range while the panel response was observed

and noted with an RMS meter attached to the W-K displacement probe. Once

the maximum panel response was noted, the pressure controller was dis-

engaged, and the next test condition set.

AP was monitored with a Newport amplifier, DVM, set at ±i0,000 counts,

i.e., ±i psid. An operational limit of ±2500 counts (±.25 psid) was

16
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REMARKS (Continued)

observed to avoid yielding the panel due to overpressure.

The AP, strain-gauge, and W-K signals were recorded on magnetic tape

during a AP sweep. Additionally, the AP, W-K, and a streamwlse and a

cross-stream gauge were recorded continuously on a 4-channel strip-chart

recorder.

Two items of interest were noted during testing. First, the W-K

signal seemed erratic at high total pressures (high dynamic pressures).

It was felt at the time (and later refuted) that this was due to the W-K

signal cable flapping in the airflow in the plenum chamber. Secondly, the

panel response at M - 1.05, Hg =50 inches appeared greater than was ex-

pected from a straight-line fit of the responses at lower pressures. It

was suggested to the morning crew that they go back and recheck this point,

then attempt to obtain 50 inches at M - i.i, and see if the higher response

remained at a different Mach number.

On the morning of Friday, October 4th, the point at M - 1.05, Hg" 50

inches was repeated, with the same response observed. The tunnel was then

set at M - I.i, _- 50 inches, and a AP sweep made. A higher response was

also noted at this Mach number.

At the conclusion of the AP sweep, the test engineer was holding a

constant, slightly negative (_-.05 psid) indicated AP while the maximum

response was being recorded. The panel had been in this condition for

-15 sec., when the NASA test engineer, observing the panel, noted that

17
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REMARKS (Continued)

the trailing edge of the right upstream tile appeared to be loose and

lifting. He called this out to the test crew, while starting the motion

picture camera, set up to observe the panel response, on manual trigger.

While he was running the camera for 5-8 seconds, he was joined at the

observation window by the test technician, and chief mechanic. About

this same time the NASA engineer called for a tunnel shutdown.

The high-lntenslty lamp for the camera caused a glare on the observa-

tion window which made it impossible to view the panel. The NASA engineer

then turned off the light and camera. By this time the test engineer was

returning to the equipment console to activate the flutter stoppers for

tunnel shutdown. In what was described as a "blink of the eye," all of

the tiles suddenly separated from the panel. After the tiles had separated,

tunnel shutdown occurred in a brisk, but non-emergency fashion.

Inspection of the panel showed that the tiles failed in the core

section, near the SIP bond llne. Several scars in the paint on the

opposite test section side wall indicated that some tiles had traversed

the test section as rapidly as they had been carried downstream, and

stuck with impressive impact.

Upon removal from the tunnel, the panel was observed to have yielded,

now having an "oil can" condition. Additionally, the panel was separated

from the stringers near the W-K probe, and the panel had impacted the

W-K probe with sufficient force to create a local dent in the panel.

Examination of the strlp-chart recording, together with recordings

]8
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REMARKS (Continued)

made by playing back the tape recording into the strlp-chart recorder,

brought forth several points:

i. Prior to panel failure, the recording appeared nominal, except

for the erratic W-K trace. AP and strain gauge traces were

constant and within bounds.

2. Approximately 2.5 seconds before what appeared to be tile

separation, the AP trace began to drift in a negative direction.

At the same time, both the streamwise and cross-stream strain

gauges began to drift in a manner which appeared to indicate the

panel bulging into the test section (a positive direction).

3. This drift increased, still wlthin bounds, until both the AP

and straln-gauge signals abruptly changed levels. After this

time, the AP signal fluctuated on the negative side.

4. Tunnel shutdown (not recorded on tape) appeared to occur several

seconds later, on a sudden Jump in response, with fairly quick

decay.

The negative AP, together with an apparent bulge of the panel into

the test section, suggests what the AP controller did not drive the panel,

but that an aerodynamic force acting on the panel caused an increase in

the cavity volume, with a subsequent reduction in cavity pressure. How-

ever, this is contraindicated by subsequent examination of AP sweeps

earlier in the run. In these cases, an indicated negative dP resulted in

an apparent panel motion into the test section and vice versa. This, then,

suggested a sign reversal, either with the strain gauges or the AP trans-

ducer.

The sign of the AP transducer was checked twice: First, a line was

attached to the reference side of the transducer, and a vacuum applied to

simulate a + AP, then a pressure was applied for a -AP. Second, because

i

]9



REMARKS (Concluded)

the AP transducer was attached to the cavity, it was rechecked with

another panel installed and the AP controller engaged. In this way a

pressure was applied to the metric side of the transducer. Positive pres-

sure for +AP, and vice versa. In both eases, the checks agreed with the

assumed sign for AP.

The strain gauges were examined in three ways. First, an examination

was made of the recorded traces of flutter stopper application following

the run. Applying the flutter stoppers pressed the panel sllghtly into

the test section. Second, a record of the measured strain gauge output

vs. AP, which was recorded in a pretest study, was examined. Finally,

the panel was reconnected to the strain gauge cabling, and the panel was

pressed in an "into the test-section" and an "into the cavity" direction.

Again, all three checks agreed with the assumed sign convention.

v
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CONFIGURATIONS INVESTIGATED

Complete model installation details are available in References 2; 3,

and 4 and will not be repeated here. There were two panel configurations

in the OS4A test. The first was an isotropic panel with fixed edge bound-

ary conditions as depicted schematically in Figure 2a, where the important

panel dimensions are shown. The active portion of the panel was .050-inch

thick, chem milled from a solid .188-inch thick sheet. The panel was

attached to the support frame with counter-bored buttonhead screws to pro-

duce a clamping force without introducing mld-plane stresses. Three iden-

tical panels were fabricated as shown in Figure 2a. The first panel was

designated as Pl and was tested bare. The second and third panels were

coated with 6 by 6-inch HRSI tiles of 1.0 and 2.0-inch thicknesses, re-

spectively, and designated P2 and P3. The HRSI tiles were installed as

shown in Figure 2b.

The second panel configuration is given in Figure 2c. This panel was

orthotropic with five hat-shaped stiffeners running in the streamwise

direction. The stiffeners were riveted at two points on each end and

bonded to the panel in between with epoxy. The panel was .032-inch

aluminum which resulted in a stiffness in the streamwise direction (stiff-

eners effective) approximately the same as that of the .050 inch isotropic

panel. The panel was riveted to a channel section which allowed rotational

flexibility of the panel edges and thus approached the simply supported

edge boundary conditions. Two panels of this type were constructed. The

first was tested bare and designated P4- The second was covered with
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CONFIGURATIONS INVESTIGATED (Continued)

6 by 6-1nch HRSI tiles of 1-1nch thickness exactly as previously shown

in Figure 2b and was designated Pb- Panels P2, P3, and P5 had wooden

frames bonded to their edges so that they were flush with the tiled surface.

All the test panels were nominally 18 inches wide by 24 inches in the

streamwlse direction. The panels were backed by a sealed rectangular

cavity with the same dimensions as the panel and with an effective depth

of 12.0 inches (where effective depth is defined as the actual volume

minus the volume occupied by instrumentation and hardware all divided by

the panel area). It was possible to vary the pressure within the sealed

cavity during the test. This capability could be used to eliminate

flutter when it occurred, because differential pressure across the panel

was equivalent to panel stiffening.

Another device was present within the cavity which served to prevent

damage to the panels. This was a pair of mechanical flutter stoppers

consisting of double-actlng pneumatic cylinders topped with sponge rubber

pads, which, when the cylinders were activated, pressed the pads against

the panel surface and mechanically stopped the flutter motion. At non-

test conditions, the flutter stoppers were in place against the panel and

the cavity was vented to the plenum. When the test conditions were

reached, the flutter stoppers were retracted and the cavity was sealed

and capable of sustaining a pressure difference across the panel area.

)v
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CONFIGURATIONS INVESTIGATED (Continued)

Modifications to OS4A Design for 0S4B

The inability to achieve flutter of the tiled panels in the OS_A

test was the result of the unexpected increase in the overall panel

stiffness which occurred when the tiles were added to the bare panels.

The assumption that the SIP isolated the tile from the panel was erroneous

for the panel size and stiffness used in OShA.

An extensive analytical investigation of the effects of both FRSI and

HRSI on panel vibration and flutter characteristics was undertaken to shed

light on the aforementioned problem. The results of this study are

reported in Reference 5, and only a brief description will be given here.

In analyzing the vibration characteristics of tiled (either HRSI or LRSI)

panels, the following assumptions were made:

1. Thin-plate theory was valid for both the tiles and the metallic
substrate.

2. The SIP was modeled by springs connectlr_ the tiles to the

substrate.

3. Small-displacement theory was used, i.e., a linear analysis.

4. Galerkin's technique was used for modal solutions °

5. Free-free modes were used for the tiles.

Inasmuch as the tile elastic modes were of much greater frequency

than the substrate modes, only the rigid body tile modes were included

in the vibration analyses. The ps.nel shown in Figure 2d was analyzed for

the substrate alone and then wit_ Various size tiles of 1.O inch thick-

ness with the resulting panel natural frequencies given in Table V. Nx
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CONFIGURATIONS INVESTIGAT_ (Continued)

and Ny represent the number of tiles in the stre_se and cross-streem

directlons. Ideally, the tiles should alter the bare panel frequencies

only to the extent that they add mass. i?ne original 0S4A test used

nominal 6by 6-1nch tiles (Nx z 4, Ny = 3) and by comparing llne 3 to llne

2 in Table V it can be seen that this size tile added appreciable stiff-

ness. However, when the tile size was reduced to 3 by 3 inches (Nx = 8,

Ny = 6),the panel frequencies approached those of the bare panel with

tile mass only.

On the basis of thls study, the decision was made to reduce the tile

size to 3bY 3 inches for test OShB. Between the time of the original

0S4A test end the planning of CShB, the nominal SIP thickness was

increased from the 0.090 inch shown in Figure _b to 0.160 inch and the

modulus of elasticity was reduced. The new SIP ";as used in the pre-

ceding analysis and in the subsequent test, 0ShB.

Two of the details of the orthotroplc panel design in test OS4A

which also presented problems were the hat stiffeners _nd th_ C-shaped

channels around the periphery. The hat stiffeners were riveted near the

edges and bonded with epoxy cement in between. For ease of fabrication

and consistency of the stream_se section properties, this design was

changed to chem milled integral stiffeners as shown !n Figure 2d. It

should also be noted that the thickness of the vertical web of the C--

channel was reduced from .050 inch as in OS_ to .025 inch in the new

design. This change _as made so that the orthotropic panel edge

24
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CCT_VlGURATIONS IhufESTIGATED (Continued)

conditions would more closely approximate the desired simply supported

boundary conditions.

Complete documentation of the design and instrumentation details for

test OS_B is given in Reference 3. Five panels designated P6 through PlO,

as described in Table VI, were tested. Panels P6 and P7 had the same

substrate design as the original panels P1 through P3 (c_ Figure 2a) with

only the tile configuration, as discussed earlier, changed. ?,_o different

thicknesses of tiles (1.O and 1.85 inches) were bonded to the surface in

exactly the same manner as the original tiles shown in Figure 2b, where

the OS4B dimensions are shown parenthetically. Panel P8 was the new

orthotropic bare panel design shown in Figure 2d, while panel P9 was that

same orthotropic panel with 1.O-inch thickness of 3 by 3-inch HRSI

attached. Panel Plo (which is not discussed in Reference 3) was

fabricated during the course of the tests by adding a O._-Inch thickness

of FRSI to panel P8 after tests on it were completed.

Three panels were used for test OS12. __ach of the panels was

surrounded by a frame which, in turn, was bolted to a rigid substrate as

shown in Figure 2e. The rigid substrate was nonimally a 1.O-inch thick

aluminum plate. The framed panel on its rigid substrate fit, as a unit,

into the same movable test section wall which was used for tests OS4A and

OS_B.

Two of the three test panels were made of _-RSI material. Panels Pll

and P12 were 9 by 26 inches and 18 by 26 inches respecti_ely, with the
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CONFIGURATIONSINVESTIGATED(Concluded)

frame size adjusted to center the panels on identical substrates. The

interior edgesof the frames were chamferedso that a bead of RTVcement

could be blended into the surface film of the FRSIand the frame to form

a continuous surface. The third panel, PI3' was a solid aluminumplate

20.88by 26.98 inches which was instrumented along the streamwisecenter-

line with static and dynamicpressure transducers.

A shockgenerator was required to establish a pressure discontinuity

along the side wall of the tunnel wherethe test panels were located. A

2.5-inch diameter cylinder with a hemispheric nose of the samediameter

wasmountedon the sting support in the center of the tunnel. This device

createdaparabolic-shaped shockat the test panels where the magnitude

of the pressure discontinuity was established using the instrumented

panel. The shockgenerator waspositioned so that the parabolic shock

would fall within the boundaries of the test panels both at M = 1.2 and

1.4°

)
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Panel displacement was measured with a noncontacting capacitance-

type transducer which produced an output voltage linearly proportional

to the panel displacement. The instrument had a range of O.lOO inch with

a flat frequency response from 0 to lO,O00 H z. It was usually positioned

near the center of the panel from top to bottom, about six inches down-

stream of the panel leading edge with a nominal gap of 0.050 inch (Figures

2f and 2g).

Steady surface static pressures and total pressures from the boundary

layer probes were measured with conventional strain gauge differential

pressure transducers connected to the orifices by short lengths of

tubing and referenced to freestream static pressure. Locations are

given in Tables VII and VIII, and Figures 2h and 2i.

Iron-constantan thermocouples were used to measure temperatures at

the center of the panel and at two points on the panel frame. These

instruments were used to insure that equilibrium temperature was achieved

between the panel and frame. Locations are given in Figure 2J.

The panels were also equipped with bending strain gauges at the

edges in both the stresmwlse and cross-stream direction. These instru-

ments yielded information regarding panel deformation and stress level

for all tests but were particularly useful when the panel was deformed

in a shape such that the deflection rat the capacitive transducer was

small (i.e., near a node). Locations are given in Figure 2k.

Because test 0S12 was primarily a proof test, very little instrumen-

27



INSTRUMENTATION(Concluded)

tation wasused. The instrumented panel contained 26 static pressure taps

spacedi inch apart along the panel centerllne. There were also 4, Kulite-

type, unsteady pressure transducers spacedalong the centerline of the

panel beginning 11.96 inches back from the leading edgeand spaced4.0

inches on centers.

There was instrumentation downstreamof all the test panels which

was used to define the boundary layer. A movabletotal headprobe as

used in tests OS4A and OS4B was included to determine steady portion of

the total pressure. In addition, a stationary rake with 5 Kullte-type

unsteady pressure transducers provided the dynamic portion of the total

pressure at positions between 0.125 and 1.220 inches above the surface

of the panels.

The FRSI panels, PII and PI2, were fabricated with a grid of RTV

rubberized cement superimposed on the normal silicone rubber membrane

coating. The RTV grid was maroon in color with lines 1/8-inch wide and

1.0 inch apart in both the streamwlse and cross-stream directions. The

purpose of the grid was to enhance the viewing and photographic capability

and thus increase the possibility of being able to identify small defor-

matlons of the FRSI. High-speed motion picture (400 frames/second) films

of the FRSl were obtained at all test points.

V
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TEST FACILITY DESCRIPTION

The Ames Research Center 2 x 2-foot wind tunnel was used for these

tests. The tunnel, which is discussed in Reference 6, is of the continu-

ous flow type with porous test section walls surrounded by a plenum

chamber. Mach number is continuously variable over the range from 0.6

to 1.4 and dynamic pressure is continuously variable over the range from

200 to 1500 psf.

The tunnel can be operated so that one section of the side wall

moves up to 1.O inch into the airstream. Tne upstream edge of the movable

wall is a sharp edged splitter plate which scoops off all or part of the

tunnel sidewall bounda_j layer. It is possible to position the wall to

achieve a boundary layer thickness, 8*, from 0.25 to 1.O inch in the

panel test region. A rectractable boundary layer total pressure probe

was employed downstream of the test panel to measure boundarj layer

thickness.
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TESTPROCEDURE

Procedureduring a run was to have the flutter stoppers applied with

the vent open, while accelerating through M = I. Additionally, the _P

controller was disengaged; its vent was also open. Once past M = I, the

flutter stoppers were retracted, with the AP controller still disengaged.

Once on condition, the AP controller was engaged. (All vents closed.)

With a static point being taken to note tunnel conditions, the AP was

swept through its range while the panel response was observed and noted

with an RMS meter attached to the W-K probe. Once the maximum panel

response was noted, the pressure controller was disengaged, and the next

test condition set.

J
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DATA RE_JCTi ON

Flutter Boundar_ Definition

The criteria used in many past works to define the flutter boundary

experimentally have either not been stated at all or only imprecisely.

The problem is discussed thoroughl_ in Reference 2, where results are

presented in the form of a scatter band for each flutter point, i.e., an

upper and lover bound for each flutter point is stated. _nile this is

perhaps the most satisfactory method to date for presenting experimental

results, it leaves the flutter bounda_j uncertain within the width of the

scatter band, and, of course, there remains arbitrariness in selection

of the upper and lover limits.

In this test, the flutter boundary was determined by the method

first described in Reference 5, which is as follows: At dynamic pressures

well below that for flutter, the panel response to pressure disturbances

from the turbulent boundary layer increases approximately linearly with

dynamic pressure, as indicated in Figure _b. In this figure, the panel

amplitude in the mode which becomes the flutter mode is shown as a func-

tion of dynamic pressure. This subflutter response is used as a

reference level to define the flutter point systematically. _?ne straight

lines labeled _Y, 3X, etc. in Figure 4b are multiples of the subflutter

response. Their intersection with the amplitude response curve define

values of dynamic pressure necessary to produce panel amplitudes which

are these multiples of the subflutter response.

Figure hc shows dynam_ic pressure as a function of the multiples of
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DA_ REDUCTION(Concluded)

the subflutter responsefor the sameconditions as sho_rnin Figure hb.

As the multiple increases, the difference in dynamicpressure between

successive multiples decreases; that is, the dym_-mlcpressure appears to

be converging to a limit. Furthermore, it appears that the 6Xmultiple

results in a dynamicpressure very close to this limiting dynamicpressure

and is, therefore, arbitrarily defined herein as the flutter boundary.

Test Data Reduction

Dynamic data recorded on magnetic tape during this test was reduced

at the Structural Dynamics Lab using the data reduction system shown in

block diagram form in Figure 24. This system automatically tracks and

filters a dcminant response peak as its frequency and amplitude vary

with differential pressure.

The system outputs voltages proportional to the frequency it is

tracking and to the amplitude of that frequency. These quantities are

automatically plotted as functions of differential pressure between the

cavity and the freestream, for fixed Mach numbers and dynamic pressures.

A representative plot produced by this system is shown in Figure _d.

k.#
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RESULTS AND DISCUSSION

OS4A Test Results

Static stiffness calibrations of the five panels were conducted by

pressurizing the sealed cavity in the laboratory. The static deflection

versus pressure (_/P) for each of the panels is given in Figures 4e

through 41. By comparing the slopes of the curves, it can be seen that

tiles add an appreciable amount of stiffness to the panels, The deflec-

tion per unit pressure is inversely proportional to the effective plate

flexural rigidity.

The design of the panels discussed in the Configurations Investigated

section was based on flutter analyses of the isotroplc bare panel config-

uration, PI. At the time of this test, no analytical procedure was

available for predicting the frequendles and mode shapes of panels with

HRSI tiles. The design concept of tiles attached to the structure by a

strain isolation pad (SIP) implied that the stiffness of the tile did not

affect the panel stiffness.

Table IX shows the results of the ground vibration survey of the five

panels. It is clear from examining column fll alone, that the addition

of tiles increased the stiffness of the panels markedly as previously

indicated by the static calibrations. For example, the addition of 1.0

inch of TPS to panel P1 more than doubles the mass per unit area. However,

the first mode frequency of panel P2 increased by more than 50 percent,

For these two facts to be true simultaneously implies that panel P2 was

nearly five times as stiff as panel PI" Comparison of _/P from Figures
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RESULTS AND DISCUSSION (Continued)

4e and 4f indicates a stiffness increase of approximately 5.2 times that

of panel PI" Similarly, the addition of thicker, 2.0-1nch tiles to PI

(i.e., panel P3) resulted in a further increase in the fundamental mode

frequency although somewhat less than the previous case. The same pheno-

menon existed when tiles were added to the orthotroplc panel P4- It

should also be noted when comparing the frequencies of panels P4 and P5,

that the frequencies of the modes involving cross-stream deformation

(i.e., columns f12, f22 and f32 of Table IX) were increased to an even

greater extent than the frequency of the fundamentai mode.

The flutter calculations which were used in the design of the bare

panels were redone using the measured natural frequencies for each of the

five panels. Table X shows the results of these calculations. These

data indicate that the dynamic pressure required to obtain flutter for

the tiled configurations of panels P2, P3 and P5 was well beyond the

capability of the wind tunnel. Despite these findings, the panels were

tested in the wind tunnel.

The test procedure was to maintain a constant nominal Mach number

while increasing the dynamic pressure in steps. At each step, the flow

conditions were maintained until the panel temperature was stabilized to

the frame temperature. Until this point, the flutter stoppers were in

place against the panel and the cavity behind the panel was vented to the

plenum. When the temperatures were equal, the flutter stoppers were

retracted, which also sealed the cavity vent. The pressure wlthin the

34
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RESULTS AND DISCUSSION (Continued)

cavity was then varied to obtain a differential pressure of ±50 psi

between the cavity and the freestream static pressure. The panel response

was recorded continuously during the cycling of the cavity pressure. This

procedure was employed to insure obtaining a zero differential pressure

across the panel and thus relieving any stiffening effects resulting from

tension in the panel. At low dynamic pressure, the observed panel response

is similar to random noise with the maximum response occurring at zero

differential pressure. Using this zero AP response and plotting it versus

dynamic pressure for a given Math number yields results similar to those

shown in Figure 4b. Incipient panel flutter is somewhat arbitrarily

defined by that dynamic pressure at which the response is equal to some

multiple of the subflutter response.

Using this procedure, the flutter boundaries were obtained for the

panels PI and P4 as indicated in Figures 4J and 4k. The two lower solid

curves in Figure 4j were obtained with the side wall moved 1.0 inch into

the airstream. In this configuration, the boundary layer thickness is

approximately 0.25 inch. The lower curve represents the flutter boundary

as defined by 3 times the subflutter response while the curve above it

represents an amplitude of 6 times the subflutter response. The uppermost

dashed curve is the flutter boundary with the test panel flush with the

wind tunnel wall which results in a boundary layer of approximately 1.0

inch in thickness. This curve has been faired through the two data

points so that it has a shape similar to the boundary obtained with the
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RESULTS AND DISCUSSION (Continued)

thinner boundary layer and by ratioing the effect of boundary layer thick-

ness at M = 1.2 as determined in Reference I. Figure 4k shows the 3-times

and 6-times subflutter response boundaries for the built-up orthotropic

panel with simply supported edges and with a coundary layer of 0.25 inch.

Once again the dashed portion of the curve is implied at Mach numbers

where no flutter was obtained.

Also shown in the figures are the analytical estimates of the flutter

boundaries made prior to the tests. It can be seen from Figure 4J (and

also Reference i) that increased boundary layer thickness has a stabi-

lizing effect on the flutter of panels. Inasmuch as the analysis used to

predict the flutter dynamic pressure did not include the effect of bound-

ary layer, the analytical prediction is conservative (i.e., analysis

predicts a lower dynamic pressure at flutter than experiment).

The remaining panels of test OS4A were also tested despite the fact

that the predicted flutter dynamic pressure (Table X) was far in excess

of the tunnel capability. The tiles on panel P2 failed as a result of

an operational error. The tunnel test section is pumped down prior to

startup so that the normal shock which passes through the test section at

M = i will have minimum strength. During this procedure, the flutter

stoppers should have been in place with the cavity vented to the plenum

chamber. However, the flutter stoppers were inadvertently left in the

off position at the end of the preceding run which resulted in a sealed

cavity. In this mode, the cavity was at atmospheric pressure. When the
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RESULTS AND DISCUSSIONS (Continued)

test section was pumped down prior to the start of the next run, the

panel differential pressure built up forcing the panel to deform into

the evacuated test section and overstressing the tiles, thus causing a

failure.

Panel P3 was tested to the tunnel limits with no failure or flutter

of the panel. Panel P5 was then installed and tested to the maximum

tunnel dynamic pressure (1350 psf) at M = 1.05. The Mach number was

increased to M - i.i0 and a series of runs was conducted at increments

of dynamic pressure. At q® -1400 psf all tiles were lost without any

indication of a flutter condition. Subsequent investigation of the

failure was inconclusive but all evidence pointed to a static as opposed

to a dynamic mode of failure. The most probable cause of failure was

conjectured to be similar to the failure of panel P2. The differential

pressure AP, which was monitored during the test was the dlfference

between the cavity pressure and the plenum pressure. However, the actual

AP was the difference between the cavity pressure and the average free-

stream static pressure over the panel. The evidence suggested that the

freestream static pressure was significantly different from the plenum

static at certain test conditions including those at the time of failure.

Thus, the cause of the failure was labeled as a steady-state overpressure

of the panel as a result of differences between the indicated and actual

differential pressure across the panel.

OS4B Test Results

The static stiffness calibrations of panels P6 through P9 are shown
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RESULTS AND DISCUSSIONS (Continued)

in Figures 44 through 4o. The slopes of these curves in deflection per

unit pressure (_/P) are inversely proportional to the effective panel

flexural rigidities. Contrary to test OS4A, the tiles have not added

appreciable stiffness to the bare panels as reflected in the fact that

the _/P's for panels P6 and P7 are approximately equal to that of panel

P1 from OS4A. Similarly, the _/P's for panels P8 and P9 are within 10

percent of being equal. No static calibration of panel PI0 was made

because it was fabricated during the course of the test. However, panel

PI0 was just panel P8 with 0.4 Inch of FRSI added and the stiffness of

the panel should not have varied by a measurable amount.

A ground vibration survey was conducted on each of the five panels.

The results of this survey are presented in Table XI. As discussed in

theprecedlng section, the tiles altered the frequencies primarily by

the addition of mass. The results for panel P1 without cavity effects

from test OS4A are included in Table XI for comparison purposes.

Table XII gives a comparison of the measured frequencies with those

obtained by the analysis of Reference 5. The agreement between the two

results is considered to be excellent.

The flutter tests proceeded in very much the same manner as in the

OS4A tests. The experimental flutter boundary for panel P6 (isotropic

with 3 by 3 by 1-1nch tiles) is shown in Figure 4p. The flutter bound-

aries for the equivalent bare panel as previously shown in Figure 4J are

repeated for comparison. The upper dashed curve is the flutter boundary
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for the bare panel with a boundary layer thickness of approximately 1.0

inch while the middle curve is the boundary for the same panel with

approximately 0.25 inch boundary layer. The lowest curve is the flutter

boundary obtained for panel P6 with a 1.O-inch boundary layer. The two

additional points at M = 1.2 represent the reduction in flutter dynamic

pressure (qF) for panel P6 when the boundary layer thickness was reduced

to approximately 0.75 inch and 0.5 inch. The most significant aspect of

Figure hp is the large reduction in qF for the tiled panel relative to the

bare panel, particularly at higher Mach numbers.

Based on the results for panel P6 it was expected that panel P7

(Isotropic with 3 by 3 by 1.85.1nch tiles) would flutter at even lower

dynamic pressure because of its lower frequencies. The initial series of

tests showed no appreciable response at M = 1.4 for dynamic pressures up

to 850 psf. However, during the course of the test, it was observed

that the tiles had a tendency to move statically in the streamwise

direction. The first three rows of tiles moved aft a distance proportion-

al to dynamic pressure until at 600 psf the gaps between the tiles were

completely closed. This stacking up of the tiles resulted in a stiffen-

Ing of the panel so testing was stopped.

The Mach number was reduced to 1.2 in an attempt to obtain flutter

at low dynamic pressure before the tiles began to touch. Once again,

the first three rows moved aft and touched at 600 psf. The test was

continued to a dynamic pressure of 1200 psf. At this point the
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deformation of the tiles was so great that it appearedthey were ready to

tear off and there was still no indication of any dynamicresponse. _Tnen

the test was stopped, it wasobserved that the tiles did not return to

their original position. A subsequent investigation showed that the SIP

had been stressed beyond its elastic limit and the testing of this panel

was terminated.

The orthotropic bare panel, PS, was tested with results indicated

by the circular symbols in Figure hq. The equivalent panel with 3by 3by

1-1nch tiles, P9' was also fluttered with the results noted by the square

symbols in Figure 4q. The additional points at M = 1.15 and 1.3 show the

effect of reducing the boundary layer thickness. Here it can be seen

that the presence of the tiles increased the flutter speed. Flutter

analyses of these two configurations were conducted as discussed in

Reference 5. Figure 4r shows the results of these studies. The two-

dimensional aerodynamic theory used in the analyses does not predict the

increasing flutter dynamic pressure that Is consistently observed at low

Mach number. Otherwise, the bare panel analytical results are In very

good agreement with the test. The tiled panel analyses were obtained by

applying a stiffness modification to the bare panel results, and the

comparison with test is only fair. Three-dlmensional analyses may be

required to obtain improved correlation with the test results.

The final panel of this test was PlO which was panel P8 with 0.2

inch of FRSI. The edges of the FRSI were surrounded by a wooden frame

3
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RESULTS AND DISCUSSION (Continued)

which was fastened to the frame of the substrate and sealed along the

freestream edges with RTV-type rubberized cement. The FRSI added a

moderate amount of mass but virtually no stiffness to the basic substrate.

Because stiffness changes are usually more important in panel flutter

than mass changes, the overall flutter characteristics of panel PI0 were

expected to be similar to those observed for panel PS" Figure 4s shows

the results which were obtained, An increase of the flutter dynamic

pressure of less than i0 percent was observed for M > 1.2 while a small

decrease was noted for M < 1.15. For all practical purposes, the FRSI

has very little effect on the suhstrate flutter characteristics.

OS12 Test Results

The instrumented panel, PI3, was tested first to establish the basic

boundary layer profiles at the panel locations. These data together with

similar data obtained for FRSI panels PII and PI2 were used to compute

skin friction drag. The tests were performed with the movable wall flush

with the side wall, and with the movable wall moved 1.0 inch into the

alrstream which resulted in boundary layer thicknesses of approximately

1.0 and 0.25 inch, respectively. A second series of tests was performed

using the instrumented panel with the shock generating apparatus in

place. Figure 4t shows the pressure distribution results of these tests

at M = 1.2. The uppermost solid curve is for the maximum dynamic pressure

capability of the wind tunnel with the movable wall section flush with

the tunnel sidewall. The dashed curve is maximum dynamic pressure with
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the wall moved 1.0 inch into the airstream. The lower solid curve is

again with the wall flush but at the same dynamic pressure as that for

the dashed curve. The maximum differential pressure across the shock was

obtained at 1660 psf dynamic pressure and was equal to 2.5 psi. Figure

4u gives a similar set of results at M - 1.4 where the maximum shock

strength vas approximately 1.8 psi at a dynamic pressure of 1384 psf.

Three flutter proof tests were performed on panels PII and PI2.

Table XII! presents a matrix of dynamic pressures and Mach numbers at

which tests were conducted. Panel PII was 9 by 26 inches (Aspect Ratio =

2.89) while panel PI2 was 18 by 26 inches (Aspect Ratio = 1.44). The

third value of dynamic Pressure given at each Mach number in Table XIII

represents the level required to demonstrate the 50-percent margin of

safety for panel flutter based on the dispersed trajectory. These tests

were performed both with flush panels corresponding to a boundary layer

thickness of 1.0 inch and with the panels moved 1.0 inch into the wind

tunnel which yielded a boundary layer thickness of 0.25 inch. In all

cases, the panels were completely steady with no indication, either

visually or from hlgh-speed photography, of any motion of the FRSI.

These tests,therefore, served as verification of the freedom from flutter

of the FRSI material up to the required margin of saftey.

Table XIII also shows that tests were conducted on panels PII and

PIE at dynamic pressures far in excess of the required margin of safety

with the panels flush with the tunnel sidewall. At Mach numbers of 0.6
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RESULTS AND DISCUSSION (Continued)

and 0.9 tests were run up to the maximum dynamic pressure capability of

the wind tunnel. Supersonic tests at M = 1.2 and 1.4 were also run beyond

_e margin of safety but only to the level of the maximum dynamic pressure

capability of the tunnel when the shock generator was present. _aese

additional supersonic tests were run because subsequent tests were

planned with the shock generator wherein the portion of the panel forvard

of the shock would be subjected to the same test condltions.

During the high dynamic pressure subsonic tests no motion of the

panel was detected. However, at Mach 1.2 and 1.h, a waveformwas observed

in the FRSI beginning at a dynamic pressure of approximately 1300 psf.

The amplitude of the wave increased with increasing dynamic pressure.

The disturbance was concentrated at two thirds of the panel length with

a lesser disturbance at the panel leading edge. High-speed films were

taken when these disturbances were observed but prints of the film were

not available until after the test was completed. Analysis of the film

at one frame per second showed a motion of the grid on the FRSI with a

period much less than 0.0025 seconds (the period between f_lm frames).

In the analysis of Reference 5, flutter frequencies were predicted on

the order of lO00 Hz. A plausible explanation of the fact that surface

ripples were seen in the test at this high frequency is that there was a

standing wave in the materlalwhich was visible because of shadows re-

sulting from the lighting. Figure 4v shows a schematic reproduction of

the vaveform observed while the test _s in progress. The observed
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RESULTS fd_D DISC"JSSION (Continued)

%_J

waves do not present any material problem but are of interest to the

extent that a similar phenomenon is predicted by analyses.

The final series of tests subjected FRSI panels, PII and PI2, to the

shock environments which were defined in Figures 4t and 4u. Here, the

object of the test was to verify that the ._RSI could withstand a dis-

continuous pressure of 2.5 psi. No failure of the rubber film coating

occurred at any of the test conditions although the previously described

wave motions were again observed at dynamic pressures in excess of

1300 psf.

Conclusions and Recommendations

i. Excellent comparison was achieved between the analytic and

experimental natural frequencies and mode shapes for flat panels
both with ar.d without TPS. Therefore, the effects of TPS on the

vibration characteristics of any panel can be computed by the

methods of Reference 5 if the material properties are defined

adequately.

o Good agreement between analytical and experimental panel flutter
instabilities were obtained for panels without TPS. Present

analytical techniques are adequate.

o FRSI had only a small effect on the flutter characteristics of

flat flexible panels. Its effect can be estimated by modi_jing

the bare panel frequencies by the addition of mass only, i.e.,

FRSI adds negligibly to the stiffness.

2. H_SI and LRSI tile types of TPS can have appreciable effects on

panel frequencies and mode shapes. The ZIP mechanical properties

are very important in computing vibration characteristics and

therefore efforts should be made to establish these properties

within reasonable limits. The ratio of tile area to panel area

is also an important parameter.

. 0nly fair comparison was obtained between analyses and tests of

panels with HRSI tiles. Three-dimensional flutter analyses
should be conducted in an attempt to improve the correlation.
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RESULTSANDDISCUSSI_(Concluded)

.

.

B

FRSI material on a rigid substrate is flutter free below a

dynamic pressure of 1300 psf at Mach numbers up to M _ 1.4.

FRSi material can withstand the differential pressure loading

resulting from the presence of a shock wave up to at least 2.5

psi.

Qualitative agreement was obtained between analyses and tests of

FRSI on a rigid substrate. Flutter was observed at frequencies

of the order of 1000 Hz. The panel aspect ratio and boundary

layer thickness had no effect on the incipient flutter point.
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Model drawings for test 0S_A consist of the following:

Drawin_ Wo. Description

SS-A012e6 Flutter Test Panel - Assembly and Details

SS-AOL_7 Movable Wall Assembly and Details - Ames 2x2 TWT

SS-AOIZ_8

SS-AO_58

Model Assembly - Panel Flutter Model _O-O

Built-up Flutter Test Panel-Assembly and Details
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Model drawings for test OS4B consist of the following:

Drawing No.

SS =A01226

SS-AOI_7

SS-A01228

SS-A01229

SS-A01258

SS-A01268

SS-A01298

SS-A01299

SS-AO1504

SS-A01505

SS-AOISO7

Description

Flutter Test Panel Assembly and Details

Movable Wall Frame Assembly and Details
Ames 2 x 2 TWT

Model Assembly Panel Flutter Model M0-O

Installation Panel Flutter Model _0-0

Flutter Test Panel Assembly and Details

Damper-Flutter Panel Modification

Probe Installation Panel Flutter Model _0-0

Details - Panel Flutter Model _0-0

Test Panel Assembly - Panels No. 8 and 9 for

_0-0 Model

Pressure Relief Assembly - 40-0 Panel Flutter

Model

Displacement Probe Mounting Assembly - 40-0

Model

4
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TEST : OS4A, OS4B,

TABLE I.

DATE " 1974,75 &76

TEST CONDITIONS

MACHNUMBER

1.05

i.i0

1.20

z.3o

I._0

, ,,,,

REYNOLDSNUMBER

(per unitlenith)

DYNAMICPRESSURE

(pounds/r,q._.)

27z----z35 

293----- I025

301-----1323

301-----1,1OO

STAGNATIONTEMPERATURE

(degreesFahrenheit)

BALANCE UTILIZED:

NF

SF

AF

PM

RM

YM

CAPACITY: ACCURACY:
COEFFICIENT
TOLERANCE:

COMMENTS:

1
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TABLE II. TEST 0S4A RD_ L0G

.

t

i

DATE
i

PANEL I R/N CORRE_TE M

I _KmmER

9/z8/7_ z

r
;

_f

9/2o/7_

I

I

i

1

'r 'I
|

1

WALL
HEIGHT

I L.05 379 1.0

2 _O6

3 A33

46o

,! I'5 487

2 16 L.2 299

2 17 499

3 21 293

22 351

23 351

24 351

25 i 439

26 _98

27 _98

28 556i
i

i 29 556

30 556

31 586

32 5_

33 i 615
i

t 3_ I 615 _'
.... i

49
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TABLE 77. TEST 0S_A _ LOG (Continued)

_ATE

912o17_

I

912317_

i

I

9/25/7_

L

' ' i

1 3 35 L.2

i

36

37

_5
. i

i

y _6

5 _9

50
I

51
i
i

52
i I
, 53

" 55

6 56 l..z

I 58 1

59

61

I, V 62 1,

WALL
Q HEIGH_

(Psr)i(_.1

6].5 1.o

6_
I

i

586

703 i

761 I

617

676

73_

766
r

706

677

824
I

284

557

557

557

507

507

507 i

5O

KD@JZ_

Upstream orifice erratic;
svitching reference to Ps

Flutter at 76 Hz

W-K probe moved to 5.0"
aft of panel L.E.



77. TEST OSakARUN L00 (Continued)

_

DATE [ PANEL

9125/7L

f

!

j
i

I :

Y

i

C0_TE ! Q

.........!Psr)

63 L.I . 507

6_ 5o7

65 l 53_

66 532

67 532

68 ' 5_5

69 545

7O 59O

7x i 59o
!

72 M 590

73 6_

74 6_

75 6_

76 563

77 ! 563
i

78 563

79 i 615

8o J 281
l

81 I 281

82 1.3 602

83 _ 602
i

i,

7

5]

WAIL
KEIGH_I
i(i_.)1

1.0

i

I
I

1

'r

Flutter at 65 Hz



TABLEIX. TESTOSb_-I_LCG (Continued)

DATE

I

i

I
A.

t

: R%EI'!

7

i

!
I
I

!,
il'

1

1 I

_8

C0RP_U%TE M

_mza j

8_ 1.3

86

87

88

89

9O

91

92

93

9_

95

96

97

98

99

i00

i01

102

Io3

i04

!

WALL!
Q HEIGH_

(PSF) (_.)!

6o_ l.o

752

752

752

9O4

90_

904

8_a

84a

84a

872

872

swa

3Ol

3oi

937

937

937

941

9_i

9_1 f

52

R_MARKS

Flutter at 82 Kz

EMSmeter erratic



_43LEII. TEST OS_A R[m LOG (Continued)

\ •
v

_

DATE PANEL

1o5

1o6

1o7

1o8

lO9

iio

111

112

113

114

115

116

117

118

_9

12o

121

122

123

iz5 3Ol

53

(switching to
RMSmeter)



TAELE IX. TEST OS_A RD_ LOG (Continued) J

DATE PANEL

i

I

i -T

I RU_ CORRELATE

9 z34

135

136

137

138

139

z_

143

145

z47

z_

! z49

15o

151

z52

153

15k
I
I
i

i 155
156

WAIL
M Q EEImIT

(Pm,) (u.)

z.o _9

' 279

279

279

279

279

541

541

54z

541

541

541

541

541

541

541

541

541

541

541

54



TAJ_II° TEST OS4A r_q_LCG (Continued)

v

-v

h

DATE PANEL

9/ /'ru x
F

I

i

I
I

I'

i WALL
RUR iCORREL_TE M Q EEI(_'T

(PSy) Cn .)

9 157 z.o 54z z.o

z58 650 '

159 650

160 650
I
I

161 703
!

Z62 703

163 703

i 16_ 730

z65 730

z66 730

167 758

168 758

169 758

zTo 785

1 171 _' 785 1

IO 172 I.I 279 0.0

173 279 !

17_ 279

175 559

176 559

177 ' 559 r

55

RIMAR_S

Flutter at 60 E z



,_ "rr. TEST OS_ R_ LOS (Continued)

DATE I PA_

f
!

i
i

i

!

i

J

I

i

!

I

1 i
,!

Ii
I
I
i

I i

11

12

COMTE M

m._SF_a j

]78 1.1

].79

181

182

Z83

18_

]85

]86

]87

].88

]89

190

]gz

]93

]94

195

z_

197

198

].99

i

I.;

Q(_s_)
_8

838

7_

727

727

75k

754

754

783

783

783

8_

8_

837

8_

8_

391

391

391

6_

611

56

!
W.aJ.L _

(_.)

0.0

Flutter at 60 E z

)



TAE_ IT. TEST CS_A RU_ LOG (Continued)

(

I

_ATE

i
Rlm_coRREATE M Q

(Pm,)

12 200 z._ 1o33

201 1033

202 1033

zo3 97z

zo_ 972

205 911

206 911

207 9n

zo8 850

_9 850

zZo 850

211 729

212 729

213 729

21_ 1029

215 1029

HZ6 IOZ9

217 971

zz8 971

', 219 I, 971

13 Z20 1.1 287

PANEL
WALL

HEIGHT

(I_.)

0.0

1.0

PaMARKS

Flutter at 76 Kz

Lost 2 tiles; cracked

57



TABLEIIo TESTOS_A_ LCG (Continued)

DATE PA_rKL

I
l_m COMTE

_u%_ER

13

14

2

3

15

221

222

e23

e2_

_5

_6

227

228

_9

230

231

232

233

23_

235

236

_7

_38

239

2_

4

M

WALL!

(P_F) (I_.)'

_8J

558

838

838

1 838
I
I

541

541

8_

8_
!

8_

Io83

_83

1o83

1353

1353
I

I
I 1353

RD_RKS

1.0 2 more after 221

58
v



TAbLE IIo TEST 0S4A R_ LOG (Continued)

_

P_LDATE

_o/3/74

3

i
COP_ ! M
Zfu'MB_R

17

8

Y 5 9
l

2_

2_

2_

Z_5

246

Z_7

2_

2_

250

251

252

253

Z54

255

256

257

Z58

Z59

260

Z6Z

Z63

I Q
(Psz,)

l.zEz.u8

1118

1118

13771
I

1377 i

z3_ I
i

586

5_

5_

878

1,3 6o2

6o2

6_

902

9o2

59

WAIL
HEI_

(_.)

1.0

PaMARKS

W-K not working

W-K now working



TABLE II. TEST 0S_A RD'NLOG (Continued)

%
I,

J

! I ;
I_ATE PANEL _ C0_TE i M

_3ER

1o1317_ 5

i

19 e64

265

Z66

267

Z68

1 269

20 272

_4

m'5

_76

m'8

279

ZSO

281

282

283

284

WALL
HEIGHT

558 1.0

558

838

838

838

1118

U_18

1118

541

541

541

812

812

812

lO83

lO83

lO83

1354

1354

1354

1354i

R.D4AI%KS

Panel oil canning at low

frequency

6O
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TABLE II. TEST 0S_A ID_ LOG (Continued)

DATE

lO/4/7 

lO/7/7 i

PA_L

I

I_JN'CORK_%TE _ M Q

zl z85 uosi1354

286 _ iII35_
I

I

z87 1.1i1397

288 1397

295 838

z96 838

_97 838

298 559

299 559

300 559

3oi 727

3o2 727

303 727

304 TSz

305 78Z

306 782

307 1.2 820

308 820

309 820

310 585

311 585

5

I

WALL I

(m.)

1.0

Lost all tiles

Flutter at _8 Hz

- _ 61



TABLE Ii. TEST OS_A RUN LOG (Continued) J

i
i i

PA_L ; I_J'N
i
I

24

i Z5
J

ir

26

i

27

312

313

31_

315

316

317

318
!

319

320

321

3Z2

323

324

325 !

326

327

328

329

330

331

332

M q
(Psl,)

1.2 585

1.3 6o_

6oe

'r 602

1.I 282

282

282

813

813

813

8OO

8OO

8OO

838

838

I, 838

9_5

9_5

973

1 973

7

1.0

Flutter at _6H z

Flutter at 45 Hz

Flutter at 56 Hz

62



TABLE II. TEST OS4A RUN LCG (Continued)

DATE I PANEL

_o/7/?_i

P
I

i

_olsIT_
!

i

' i
I i

I
1

i

i

i

i

i

I
I

I'
A

i

I ,

27 333

334

335

i 336

337

I 338

28 339

3_

3_i

3_

3A3

3_

345

3_6

3_7

29 3_9

350

351

352

r 353

i

i
'1.2

'r

I
i Q
(PsF)

3oi

3oi

3oi

lO25

1o25

Io25

6o_

6o_

6o_

6o_

902

902

902

io53

io53

io53

752

752

752

lO53

lO53

1
WALL

EEIGHT_

(I_')I

1.0

I

i I
I

RZ_ARKS

Flutter at 60 wz

63
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TABLE TT. TEST 0ShA RUN LOG (Continued)

k J
V

%
J

DATE PANEL

 o1817 

Y

•' 354

355

356

357

358

359

360

361

362

363

364

95

366

367

368

369

370

371

372

373

' 37_

64
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TABLE II° TEST OS_A RUN LOG (Continued)

(

I
DATE i pANEL

J.o/8/'r_4

!

i
I !
1
I ;

II ,
Ii i
I
i i
i

' t
: I

i
I ,

F

i
i

I
1

L
I

!
1

!
i
i

1

J
1, ! I

|

i

i

i

30

i

i

i

!
[i

i

!

i

l
i !

J
'I

31

C0_TE ' M

i

375 LOS

376 1

377
i

378
i

379

38o

381

382

383

38_

385

386

3_

388

389

390

391

39Z

393

394 1,

395 1.3

Q
(Psi)

1853

866

866

866

866

880
I

i
! 88o

880

880

i 888
I

888

888

888

9o7

9ZO

I 9zo

920

i _o3i

I w_u,l

(_.)

1.0

R_

,,,, . .....

Tunnel shutdown before
m-ximum response recorded

65



TABLE II. TEST 0S_A RUN LOG (Continued)

V

DATE

_oIl'r_

I i

mm IC0mUnAT_ !NUg,{BF2,

31

32

i

I
I
I

i
I

f

33

+

P_rFL

+

3_+

396

397

398

399

_oo

_Ol

_o2

4o3

4oi+

4o5

_7

_9

41o

416

M

i

66

(_.3
P,I_LAIgrS

1.0

W-K pegged

c o



TABLE II. TEST OS_A _ LOG (Concluded)

(

I I

DATE P_2TEL .IE_': COMTE

zo1817_ _ 3_ 4z7

_18

I

' 4,?.3
I

I k_4

! ,
t I

I
!

I

I
I

I

I
I
I
t
I
I

.IQ
I(1,sl,)
I

z.z 838

I 838
838

I

I

1118

zzz8

z.u8

978

978

WALL !

(z_.)

0.0

W-K ez'z'st:Lc

I
I

, I

i

67
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_. (_4B PRESSVRE LOCA_ONS

ORIFICE
Ir_MBZa

POI_ EDG]

1

2

3

5

6

7

8

9

STARB(m_

Ii

12

13

14

15

16

17

18

19

-12

-9

-6

-3

0

3

6

9

12

)EDGE

-12

-9

-6

-3

0

3

6

9

12

X T

I_CKES INCHES

10.7

10.7

10.7

10.7

10.7

10.7

10.7

10.7

10.7

-10.7

-10.7

-10.7

-10.7

-10-7

-10.7

-10.7

-10.7

-10.7

ORIFICE X Y
NtM_ZR INCKES INCHES

z

FORWARD

21

22

23

25

26

27

AI_ EDG_

31

33

34

35

36

37

_DGE

-14.475

-14.475

-14.475

-14._-75

-14.475

-14._75

_.4.475

14.4';'5

14.z,,75

14.475

14.475

12

6

3

-3

-6

-12

12

3

0

-3

-6

-12
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TABLE VIII. 0S12 PRES_ I_¢JL_IC_S

P01_ EDGI

I

3

7

9

STA_BOAR_

11

13

15

17

19

FORWASD

X

INCHES

-12

-6

0

6

12

EDGE

-12

-6

0

6

12

_E

24

Z6

AFt EDGE

31

33

37

-1_.475

-14._75

14._,75

zb,. _75

lO.7

lO.7

lO.7

lO.7

10.7

-10.7

-10.7

-10.7

-10.7

-10.7

6

0

-6

12

3

-L?
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TABI_ X. 0S4 PANEL FIDTI_ER PREDICTIGNS BASED GN MEASURED MODES

M-I.2

Panel

1

2

3

4

5

Flutter Dynamic Pressure PSF

533

3379

5656

728

4933

(
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8MEg TEST 22-116-1 JRH. 1976
HASA SERIES HUMBER OSt2

MODEL HUMBER 48-0
SHUTTLE FRSI (HONEX:, MATERIAL TEST

RUH NO. SEQ.HO. CONFIGURATION
I 2 PANEL 3(CALIBRATIOH) NITH SHOCK GENERATOR

TUHNEL COHDITIONS
MEASURES CALCULATED

HHRLL PT P TTF M q T REYN
-IH- PSIA PSIH ZLF - PSFA DF H,'FT
El._-I(I16.70 6.92 85 1.20 998 -36 5.284

RHO
SCF

El.9E11372

FORW£RD E]]GE
ORIF Y PSIFi
??_. 6 6.767
24 (I 6.924
26 -6 6.78°

PRHEL STATIC PRESSURES
POF,T EDGE

ORIF X PSIR
l -12 6.796
3 -6 6.793
5 n 6.879
7 6 7.1:]4
9 12 6.301

STARE:OARD E]]GE AFT EZIGE
ORIF X PSIA ORIF Y PSI:_
Ii -12 6.74',::31 9 7. l:E:9
13 --6 6.716 33 3 6.796
15 n 6.799 37 --9 T.192
17 6 Z.124
19 12 6.291

PGS
HO.

1
2
3
4
5
6
7

Z
-IH-
0 035
0 865
0 893
@ 122
@ 158
6 179
@ 208

PT
-PSIR-
9 993

ii 699
II 660
ii 7:E'3
12 a25
12 183

BOUHDF_RY LAYER PROBE
POS
HO.

8
9

10
ii
12
13
14

Z PT
-IN- -PSIR-
0 ........-.:,, 12. 395
0 2r-:6 12.3'9.6
_z 392 13.148
0 518 13.8361
0 646 14.782
0 769 15.264
El 895 15.695

POS
NO.
15
16
17
18
19
20
21

Z
-IH-
1 022
1 155
1 2H7
1 4i,'-:
1 549
1 676
1 8E14

PT
-PSIA-
16 110
16 230
16 443
16 419
16 490
16 479
16 397

CRLIBRRTtOH PRHEL CEHTER LiHE PRESSURES
ORIF X

1-125
2-115
3 -18 5
4 -95
5 -85
6 -75
7 -65
8 -55
9 -4.5

I£I -3 5
11 -2 5
12 -i 5
13 -81 5

PSI8
7 037
6 873
6 772
6 821
6 845
6 884
6 832
6 762
6 773
6 783
6 728
6 748
6 9,_0

ORIF X
14 0.5
15 i. 5
16 2.5
17 3.5
18 4.5
19 5.5
20 6.5
21 7.5
22 ',-:. 5
23 9.5
24 10.5
25 11.5
26 12.5

PSI8
7 683
8 19 °
8 i02
7 841
7 505
7 15EI
6 781
6 397
6 011
5 651
5 ":'00.,_...,

6 141
6.9(18

A-]



8MESTEST 22-116-i JBN. 1976
N8S8 SERIES NUMBER0S12

NO]]ELNUMBER4L1-0
SHUTTLEFRSI (NOHEX:, NATERIAL TEST

RUH NO. SEQ.NO. CONFIJ]URF_TION
I 3 PANEL 3(CALIBRATION:, WITH SHOCK GENER£FOR

TUNNEL CONDITIONS
MERSURE]] CRLCULRTEB

HNRLL PT P TTF H Q T RE'J'N
-IN- PSI8 PSIIq ElF - PSFA DF M/FT
8.88 27.72 11.41 I(12 1.28 1668 -24 8.289

FORNAR]] EDGE
OF'IF Y PSIR

24 ;I 11.509
26 -6 11.152

PANEL STATIC PRESSURES
PORT EDGE STARBOARD EDGE AFT

ORIF ',:.:', PSIA ORIF ::.:', PSI£ ORIF Y
1 -12 11.273 11 -12 11.11:?, :31 9
3 -6 11.215 13 -6 IP. 9::':433 3
5 _3 11.237 15 8 11.889 37 -9
7 6 11.897 17 6 11.757
9 12 18.372 19 12 lP.387

POS Z PT
NO. -IN- -PSIA-

1 8,843 17.319
2 8. _379 18.477
3 8.115 19.825
4 8,152 19.953
5 8,198 28.827
6 8.227 28.898
7 8.263 28.646

BOUNDARY LAYER PROBE
POS Z PT POS Z
NO. -IN- -PSIA- NO. -IN-

S (1.299 21.175 15 1.294
9 8.335 21.,34 le; 1.459

I(I (I.49_:I 23. ;7198 17 1.622
ii 8.649 23.963 18 i.,'83
12 8.8;16 25.318 19 1.944
13 8.9aN5 26,332 2_:I 2.1614
14 1.138 26.931 21 2.263

CALIBR£T
ORtF X

I -12.5
2 -11.5
3 -18.5
4 -9.5
5 -8.5
6 -7.5
7 -6.5
8 -55
9 -45

I_'I -3 5
11-25
12 -15
13 -8 5

ION PANEL CENTER
PSIA

11.68t
11.476
11.169
11.252
11.276
11.381
ii 274
II 139
Ii 831
Ii 134
ii 871
Ii 884
Ii 868

LINE PRESSURES
ORIF

14
15
16
17
18
19
28
21
22
23
24
25
26

X PSIR
8.5 Ii. 75_3
1.5 13.332
2.5 13.512
3.5 13.888
4.5 12.503
5.5 11 984
65 II 286
7 5 18 667
8 5 18 882
9 5 9 384
18 5 8 819
II 5 18 _379
12 5 18 447

RHO
SCF

0.8(12196

EDGE
PSIA

12.226
11._Zi13
11.9612

PT
-PSIA-
27 159
27 112
27 153
27 113
27 113
27 _399
27 15_71

)

d
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£ME'-; TE'-;T 22-116-1 ._18H.1976
NR:-;A :-';ER I E:-7 [.1U['1BER N'.-;12

t,lnDEL NUt,IE:ER 4n-o
fiHLITTLE FF'.'.-7I (Hnt'IE)::) t'IRTERIRL TEST

RUN NI'I. t-;Eg!. HO. F:NHF I F;I.IRRT I 0[:t
2 1 PRHEL :-:(r:FILIE:RRTIFIHI:; NITH '.-;HC'u]K LqEHERFITCmF.:

TIJNNEL COHDITIOHS
HERSUF'.ED CALCULRTED

HNALL PT P TTF M Q T REYN
-IN- PSIA P'.-,IA DF - F'F;F8 DF M,"FT
1.0CI 15,73 6,51 106 1,28 941 -20 4,668

RH 0
:-';C:F

8. 00124:-:

FFIRNRRI'I EDGE
0 R.I F Y PS I R

22 6 6.2 ',-",:::
24 0 6.31:7
26 -6 6. :':59

PFIHEL 8TFITIC PRESSURES
PORT EDGE ',-';TAF:BOFIRD EDGE

0R I F ::':', F"..-';I A 0 F'.I F X F'SI R
1 -12 6,4_qT 11 -12 6,:31'3.
3 -6 g.421 1:7 -6 6. 328
5 8 6.42:.:,' i5 8 6. 392
7 6 6,780 17 6. 6.788
9 12 5. 977 19 12 6. 068

AFT EDGE
ORIF Y F'SIR

31 9 6.619
:3:3 3 6.399
37 -9 6.582

POS
140.

1
2
3
4
5
6
I"

Z
-IN-
8 843
8 085
8 12,."
0 169
8 212
0 255
9 296

PT
-F SIR-
18,512
11.258
12. 168
12.865
I:-',,4s::-7
1:7. 968
14.16:':

BOI_IHDRR.","LR","EF: PROBE
P0 '.'; Z PT F'0S Z
HO, - I t4- -P SI A- Hn. - I H-

:7 0. :7:37 14. :-701 15 1.48:7
'_. 8. :779 15,822 16 1. .5..,_,':'1

_,4,' 15. 17 1.."5":'10 8. =' _ 514 ......
.4,,-b11 8.71,9 15. 567 18 1. " ""

12 8.889 15.516 19 2. Z1'3.:7
i:3 1,F162 15. 492 28 ?. 27_.'1
14 1..- ,",._ 15. 462 21 ,':.'. 441

PT
-F':-'; I R-
15.411
15.522
15.582
15.61:3
15.61:7
15.61:3
15.68:.'-:

F:RLIE:RRTIOH
0R IF X F'81 R

1 -12.5 6.468
2 -11.5 _..,444
3 -10,5 6,383
4 -9,5 el,421
5 -8.5 6.472
6 -7,5 6.476
,.-' -6.5 6.474
:-', -5.5 6.471
9 -4,5 6.50:3

i0 -3.5 6.58',::
11 -2.5 6.44'3.
12 -1.5 6.454
1:7 -0.5 6. 495

F'RNEL C:EHTER LINE
ORIF
14
15
16
17
18
19
? P'I

21
22
2:::
24
25
26

PRESSURES
X P'7;I R

0 5 7. 658
1 5 8.179
2 5 7. 888
3 5 7. 496
4 5 7. 089
5 5 6. 683
6 5 6. 276
7 5 5. :_-769
8 5 5,446

9.5 5.05:",
!8.5 5.775
Ii. 5 6.0C16
12.5 6. :,:41

v
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AHES TEST 22-116-i JAH. 1976
HASF4 SERIES NUMBER 0S12

HODEL HUHBER 40-0
SHUTTLE FRSI (NOHEX) HATERIAL TEST

RUN NO. SEL'!.NO.
2 2

CONF IGURFIT IOH
PANEL 3(CALIBRATION:, WITH SHOCK I]ENERATOR

TUNNEL CONDITIONS
MEASURED

HHRLL PT P TTF
-IN- PSIA P:-';I A DF
_'_1. (1E1 15.,-"3 6.46 104

FORWARD EDGE
ORIF Y PSIQ

22 g g. 3(15
24 (1 6.514
26 -g 6.294

CALCULATED
M Q T REYH
- PSFF_ DF M/FT

1.20 943 -23 4.6,'.=.'7

PANEL STATIC PRESSURES
PORT EDGE STARBOARD EDGE AFT

ORIF )< PSIA OR IF ',:':'.PSIA ORIF Y
1 -12 6.255 11 -12 6.225 31 9
3 -6 6.261 13 -6 6.197 33 3
5 8 6.268 15 0 6.228 37 -9
7 g 6.672 17 6 6.631
9 12 5.819 19 12 5.878

POS Z PT
NO. -IN- -PSI£-

1 8.839 9.545
2 8.888 18.363
3 0.12C1 18.8,'9
4 8,161 11.287
5 0,2_33 11.474
g 0.245 11.827
7 8.286 11.963

ORIF
1-
2 -
3 -
4
5
6
7 -6
8 -5
9 -4

I_3 -3
11 -2
12 -I
13 -ci

BOUNDARY LAYER PROSE
POS
NO.

8
9

iCi
11
12
13
14

Z PT
-IN- -PSIA-
C4.327 12 142
_D.368 12 2C19
Pl.534 13 175
El. ,-'E13 14 21."
8.871 14 544
1.842 15 173
1.213 15 378

POS Z
NO. -IN-

15 1.385
16 1.558
17 1..3C1
18 1.9c12
19 2.074
28 2.245
21 2.416

CALIBRATION
X PSIA

12.5
1_1.5
1CI.5
-9.5
-85
-75

5
5
5
5
5
5
5

PANEL

g 4,.-"8
g 481
g 341
6 295
g 352
6 350
6 35_3
g 318
g 232
g 246
6 229
6 1:-':2
6 285

CENTER LiNE
ORIF
14
15
16
i,"
18
19
2s,.3
21
22
23
24
25
26

PRESSURES
X PSIA

8 5 6 585
1 5 7 369
2 5 7 642
3 5 ? 488
4 5 g 825
5 5 6 717
6 5 6 383
7' 5 6 C132
8 5 5 674
9 5 5 323

18 5 4 989
ii 5 5 __.86
12 5 5 811

RHO
SCF

0. FIF11241

EDGE
PSIF_
g. 773
6.121
6.625

PT
-PSIR-
15 466
15 52CI
15 5PII
15 519
15 417
15 457
15 418

)
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FINES TEST 22-116-1JRN. 1976
NRSFI SERIES NUMBER OSI2

MODEL NUMBER 40-0

SHUTTLE FRSI (NOMEX) MRTERIOL TEST

RUH NO. SEQ.NO. COHFIGURFITION
3 i PFIHEL 3(CRLIBRRTION> WITH SHOCK GEHERFITOR

TUNHEL COHDITIOHS
NERSURED CRLCULRTED

HWRLL PT P TTF M Q T REYH
-IN- PSIR PSIR DF - PSFR DF M.."FT
0.00 15.7B'i 6.4.": :--':2 1.20 '948 -:39 4.925

RHO
SCF

8.681293

FORWRRD EDGE
ORIF Y PSIR

22 6 6.389
24 F1 6.535
26 -6 6. 389

PFINEL STFITIC PRESSURES
PORT ETIGE STRRBORF'D EDGE

ORIF 'X PSIR ORIF X PSI8
1 -12 6.375 11 -12 6.364
3 -6 6.341 13 -6 6.2,"7
5 O 6.43FI 15 O 6.422
7 6 6.766 17 6 6,679
9 12 5,939 19 12 5.917

RFT EDGE
ORIF Y PSIF_
31 9 6.745
33 3 6.341
37 -9 6.609

POS Z PT
NO. -IH- -PSIR-

1 0.022 :-':.991
2 O. 04F1 9.451
3 0.861 9.877
4 _:I.092 I(1.431
5 0.124 10.770
6 61.156 i I. 0:':0
7 0.188 11.249

BOUHDRRY
POS
NO.

8
9
IO
ii
12
13
14

LRYER PROBE
Z PT

-!H- -PSIFI-
O 228 11 629
O 251 II 486
0 386 12 335
0 518 13 117
0 65t 13 568
O 781 14 388
(I 913 14.888

POS
NO.
15
16
1;'
18
19
20
21

Z
-IH-
1 046
1 180
1 312
1 444
1 57,-'
1 706
1 835

PT
-PSIR-
15.077
15.281
15.348
15.445
15.244
15.367
15.402

CRLIBRRTION PRHEL
ORIF X PSIFI

1 -12 5 6.617
2 -II 5 6.466
3 -i0 5 e..376
4 -9 5 6. 422
5 -8 5 6.429
6 -7 5 6.445
7 -6 5 e..390
8 -5.5 6. 353
9 -4.5 6.354

IPl -3.5 6.375
11 -2.5 6.3P15
12 -1.5 6.312
13 -0.5 6. 446

CENTER LINE
ORIF

14
15
16
17
18
19
20
21
22
23
24
25
26

PRESSURES
X PSIFI

0.5 7.057
1.5 7.721
2.5 7.626
3.5 7. 346
4.5 7.033
5.5 6.707
6.5 6 358
7.5 5 989
8.5 5 62:','
9.5 5 2:-':1

1¢1.5 4 974
11.5 5 702
12.5 6 262
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RUN HO.
3

HN_LL
-IH-

-0. EIPl

RME'% TEST 22-116-i JF_H.1976
14RSR SERIES HUMBER 0S12

MODEL HUMBER 40-0
SHUTTLE FRSI <HOMEX) HRTERIRL TEST

SEF_.HO. COHFIGURRTIOH
2 PRHEL 3<CF4LIBRF_TIOH::, WITH SHOCK I]EHERF_TOR

TUHHEL COHDITIOHS

MERSURED CRLCULRTED
PT P TTF M Q T REYN

PSIR PSIR DF - PSFR DF M/FT
16.69 6.38 93 1.2_:I 999 -31 5. i_36

FORNRRD EDGE
ORIF Y PSIR
22 6 6.776
24 0 6.951
26 -6 6.757

PRNEL STRT[C PRESSU_'ES
PORT E[fl]E STRRBORRD EDGE

ORIF X PSIR ORIF X PSIR
i -12 6.727 11 -12 6.723
3 -6 6.723 13 -6 6.624
5 0 6.769 15 0 6.715
7 6 7.118 17 6 7.071
9 12 6.271 19 12 6.252

POS Z PT
NO. -IH- -PSIR-

1 0.033 9.997
2 0.065 10.631
3 0.096 11.155
4 0.129 11.518
5 0.161 11.896
6 0.194 12.113
7 0.228 12.239

RHO
SCF

_zi.001347

BOUHDRRY
POS Z
NO. -IH-

8 8.261
9 0. 294

1(1 8.437
11 0.576
12 _3. 718
13 Pl.859
14 1.001

I_FT EDDIE
ORIF Y PSIA
31 9 7.252
33 3 6.658
37 -9 7.07EI

CRLIBRRTIOH
ORIF X PSIR

1 -12.5 7.012
2 -i_.5 6.9_2
3 -10.5 6.743
4 -9.5 6.774
5 -8.5 6.807
6 -7.5 6. 796
7 -6.5 6.76:3
8 -5.5 6. 701
9 -4.5 6.696
10 -:",. 5 6.7(19
11 -2.5 6.664
12 -1.5 6.639
i:": -0.5 6.700

LRYER PROBE
PT

-PSIR-
12 546
12 650
13 456
14 329
15 C_12
15 544
15 :_-','3'9

POS
NO.

15
16
17
18
19
28
21

Z
-IH-
I. 148
1 293
1 438
1 5:'_-:5
1 729
1 $74
2 £12I

PT
-PSIR-
16.217
16.191
16.325
16.349
16.312
16.331

PRHEL CENTER LIHE PRESSURES
ORIF X PSIR

14 0.5 7.248
15 1.._ 8. _-f53
16 2.5 8.107
17 3.5 7.828
18 4.5 7.489
19 5.5 7. I:?,5
28 6.5 6.773
21 7.5 6.394
22 8.5 5.997
23 9.5 5.632
24 10.5 5.297
2'5 ]1.5 6J073
26 12.5 6.257

V

)
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AMES TEST 22-116-i JRN. 1976
NRS£ SERIES NUMBER 0S12

MODEL NUMBER 4_3-0
SHUTTLE FRSI (NOMEX) MRTERIRL TEST

RUN NO. SECt.NO. CONFIGURBTIOH
4 1 PBNEL 3(CBLi8RBTION> NITH SHOCK GENERBTOR

TUNNEL CONDITIONS
MERSURED CBLCULATED

HNBLL PT P TTF M Q T REYN
-IN- PSI8 PSI8 DF - PSF8 DF M,'FT
1._:IE1 17.72 5.57 i_:17 1.4_zI 11(I£I -53 5.162

RHO
SCF

0. _'I_:I1148

FORNRRII EDGE
ORIF Y PSIR
22 6 5.791
24 B 5.9E15
26 -6 5.793

PRNEL STATIC PRESSURES
PORT EDGE STRRBORRB EDGE

ORIF X PSI8 ORIF X PSIR
1 -12 5.t:70 II -12 5,752
3 -6 5.717 13 -6 5.72_3
5 £I 5.697 15 0 5.669
7 _-- 7.164 17 6 6.720
9 12 5.641 19 12 5.689

RFT EDGE
ORIF Y PSIR
31 9 4.764
33 3 5.543
37 -9 4.726

POS
NO.

1
2
3
4
5
6
7

Z
-IN-
0 P141
El £184
_ZI127
(I 17El
0 214
¢I 258
0 308

PT
-PSIR-
i(I :=:86
Ii 662
12 596
13 C172
13 8',_:_4
14 348
15 _Z197

B.OUNDRRY LRYER PROBE
POS
NO.

8
9

10
ii
12
13
14

Z PT
-IN- -PSIB-
0 343 15.6£17
El 386 16. ¢189
0 558 16.622
Pl 732 16.7(Ii
0 904 16.769
1 882 It-.S17
1 258 I__,.815

POS Z PT
NO. -IN- -PSI8-
15 1.434 16.857
16 1.689 16.837
17 1.784 16.916
18 1.962 16.932
19 2,138 !6.919
28 2.314 16.979
21 2.487 17. (188

CRLIBRRTION PRNEL CENTER LINE PRESSURES
ORIF X

1 -12 5
2-115
3 -I_'I5
4 -95
5 -:]5
6 -75
7 -65
8 -55
9 -4.5

I_3 -3.5
Ii -2.5
12 -1,5
13 -EI.5

PSI8
6 (144
6 (I:=:5
6 117
5 977
5 749
5 659
5 474
5 363
5 351
5 493
5 560
5.6_'14
5.6£18

ORIF X
14 0.5
15 i.5
16 2.5
17 3.5
18 4.5
19 5,5
20 6.5
21 7.5
22 8.5
23 9 I5
24 IEI.5

25 ii, 5
26 12.5

PSI£
5.774
5.866
5.775
5.938
7.641
7.238
6.743
6. 234
5.754
5.322
4,971
4.707
4. 457
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RIJHNO.
4

Rt'IE'.'.-:TEST 22- 11 _q-1 JRH. 1.. ,. ,-,-,
HR'.';R '.';EF.:I E:'; ttl_tHBEF.: 0'.'; 12

t,INBEL HUHBER 48-n
SHUTTLE FRg-;I ,::HOHE>::) I'IRTERIRL TEST

'._-';EL,'.!,HN. C:F_HF I GURRT I _1N
.'-.' PRHEL :': ,:1C:RL I E',F.:RT I NH::, WI TH '.-1;HNCK g EHEF.:FtT NR

MERSUF.:ED
HWRLL PT P
-IH- PL-',IR P$1R
1.80 17.71 5.56

FARI4FIRI_IEBCE
n.F.'IF "," F'.="IFI
22 6 5. ,"i"--:8:E
24 0 5. 906
26 -6 5 .... ..,_

POS Z
H0. - I N-

1 0,036
2 o.o8e
3 8. 124
4 e. 167
5 8,212
6 8.256
7 8.388

ORIF
1
2
3
4
5
6
7
8
9

le
11
12
13

T IJHHEL C0 HBI T I n N'.-;
CRLCULRTED

TTF M Q T REYN RHO
BF - PSFR BF PI"FT SCF
111 1.4_ 1899 -58 5.114 8.881139

F'RHEL STRTIC F'RESSIJRES
F'ORT EBGE :-';TRF.:BORRI'f EDGE FIFT E'rJGE

0_.:IF ,.", F''.",11:1 0F.:IF ,.".,P'.=';IR I'JR IF Y F''._:;IA
1 - 12 5. E68 i 1 - 12 5.93 "." :",1 9 4.7 _'.::
:3 -6 5. 746 17: -6 5. 756 :3:', :3 5. 562
5 8 5.7 :",9 15 8 5.691 :",,-' - 9 4.744
7 6 7. 154 17' 6 6. 716
9 12 5.666 19 12 5.6 :-',9

E',OIJHBRRY LR',"ER PROBE
PT P0'.:; Z F'T F'0S Z

-P'.:;IR- 1.IO. - 1I'4- -F''.-'JlFI- HO, -IH-
10.64:3 8 O. :::44 15.653 15 1.446
11.58:3 9 0. :387 16. 225 16 1. 625
12,498 10 8,568 15,681 17 1. :=',02
13. 097 Ii 8. 737 16. 741 18 i.98:3
13.795 12 8.911 ie;.767 19 2. 161
14.4 :?,9 1:': I .....CI:::'-_ 16.8 :':0 .--_J"" -/. 7:41
15. 1:31 14 1.26:'.' 16. :-':51 21 2.4:-:8

PT
-F'S I A-
16 :-:46
16 :-::95
16 909
16 917
i6 96:':
16 993
17 888

CQLIE:RFITIOH F'RHEL CEHTER
X

-12 5
-11 5
-18 5
-9 5
-8 5
-7 5
-6 5
-5 5
-4 5
-3 5
-2 5
-i 5
-0 5

LIHE PRESSLIRES
PSIR ORIF X
6.85:3 14 8.5
6.854 15 1.5
6.122 16 2.5
6.017 , 17 :3.5
5.817 18 4.5
5.788 19 5,5
5.583 20 6.5
5.388 21 7.5
5.377 22 8.5
5.481 23 9.5
5.56'9 24 18.5
5,598 25 11.5
5.61:3 26 12.5

P:SIR
5,767
5,883
5.79:3
5.938
7 703
7 265
6 761
6 238
5 757
5 332
4 968
4 676
4 451

)

)
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RUH t.40,
5

HHRLL
- I t.4-
0.0n

FIZIe14AF.'Il'i
l-ie [F "f'
22 6
24 0
26 -6

P 0 ::; Z
HEl. - I H-

1 0.0:34
2 @.@74
3 0. 115
4 0, 15_
5 0. 19:B

0.240
7 0.2'.::0

FtHE'::; TE"IT 22-116-1 JRH. 1976
t4R'2R SEF'I E_-': t41_tr,1BER 0'=;12

r,lODEL HLIt.1E:ER 40 - i-i

F;HUTTLE FRSI ,::HOHEX) MRTERIRL TEST

'.-;Eo..HO. F:0HFIGLIRRT II-It'J
• t i- 71 F'RHEL :",,:'r: RL I E,F..HTILH) WITH

T UHt4E L F:014D I T 10 t48
HERSURED

PT F' TTF M Q
PSIR F'SIR [IF - FISFR

17.72 5.54 100 1.40 1100

F'RNEL :';TRTIC F'F.tE:-;SURES

8 H0 CK GEt] EF.:RT I'1R

CRLCIJLRTE]]
T P..E'/H RH0
DF r'l.'F T SCF

-..,,:, 5 242 0.0011 ._,:,

EDGE PORT EDGE STRRBORRD EDGE
PSIR ORIF X F'SIR ORIF X PSIR
5.786 1 -12 5.545 ii -12 5.646
5.740 3 -5 5.692 1:3 -6 5.644
5.688 5 0 5.6:39 15 0 5.631

7 6 6.311 17 6 6.3:66
9 12 5.687 19 12 5.664

B0 UH'rlFIF.:'Y' LR'Y'ER F'RflE',E

RFT EDGE
0R I F 'Y' F''.-;I R

:31 9 4,908
3 :': :3 5.4 :':1
37 -9 4.817

F'T POF; Z F'T F'OS Z
-P'-';IR- 140. -IH- -PSIR- NO. -I H-
9.911 .'=",0.3:21 12.489 15 1, :372

10.714 9 n. :.::61 12. 578 16 1. 543
11.012 IEI CI.5;_6 1li_:i:_:96 17 1.71 :::
11. 276 I1 0. 694 14. 496 18 i • '.-':84
11. 726 12 0. :-:60 15. 280 19 2. 055
11. 977 1:': 1.0:",0 16. 027 20 2. 224
12.2661 14 1. 201 16.2:':6 21 2. :395

PRESSU
X

0.5
i.
2.
3.
4.
5.
6.
7.
8.
9.

10.
Ii.

CRLIE:RRTII]I.4PRHEL CEHTER LINE
0F.:IF X F':-;IR 0R IF

i -12.5 5. :_-",0_ 14
2 -11.5 5, :-:72 15
:': -!0.5 _" '_I_ 16
4 -9.5 5.90;i 17

-8.5 5. :':02 18,I

6 -7.5 5.7:32 19
7 -6.5 5,727 20
F: -5.5 5. 649 21
9 -4.5 5.53',2 22

1 {Z1 --:_l' , 5 5 . 499 2:3
11 --2" 5 5' 56N 24
12 -i. 5 5.6:':1 25
13'. -0.5 5.6:35 26

RES
PF;IR
5.656

5 5.5:38
5 5. 793
5 5.743
5 7.812
5 7.219
5 6. 793
5 6. :",:B1
5 5.9 :':6
5 5.612
5 5.25:=:
5 4.9',':C1
5 4.7:3:':

PT
-F'SIR-
16 706
16 846
16 891
16 940
17 011
17 000
17 003

"--..i-
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FIr,IE'.:; TEST 22-I. 16-I JFIN. I'97_..
I'.IFI'..3FI '.:;ER i E:'; HUHBER rl,.-;1::'

H,qlTEL HUHE',ER 40-0
'.';Hi_ITTLE FR'.-TI ,::1..4nilE,:.::::I'IFITERIAL TEST

RIJ1..] HO. '.-:EQ. NO. COHFIL]t.IRFITION
5 2 F'RHEL ::-:,::CFILIE',F::FITION', NITH '.:;HOIZ:KI]ENERRTOR

TI_1t4HEL C01.4171T I 01.4'7;
HEFISURED CALCIJLRTED

HNFIL L P T P T TF M 12 T RE","H
-IN- P'.:;I R F".SI FI DF - F':';FR DF M.."FT
O.O0 22.29 6.99 10:3 1.40 1:.'°4 -56 6.55:':

FORH£RD EDGE
ORIF Y PSI£

22 6 7.291
24 0 7.281
26 -6 7.223

P
PORT

0F:IF
1 -i
3 -
5
?
9 i

RHEL STRTIC PRESSIJRES
EDGE 'S:TRRBORRD EDGE aFT

g F':-71 FI 0 R I F ',:':', F",';I R 0 R I F ","
7 0'76 11 -12 70r_:':: :71 '_.

6 7.21 :': 1:7 - 6 7'. 06 ri ::::3 :3
rl 7. 15FI 15 0 7.07:3 :37 -9
6 :7. Ci96 17 6 8. 274
2 7. 1:':'9 19 1'" 7, 122

F'OS Z RT
HO. -IH- -F'$IR-

1 0.0:35 12.600
2 0.076 1:3.475
'% _ • ..:, Q.11:3 1:3 'at:3
4 0.159 14,4:38
5 0,201 14.573
6 0.24:3 14.996
7 0.284 15.410

B0 IJtJ£iRF.'.",'
POS Z
1.._O. - I H-

8 0 325
'9 0 :'-',66

I0 O 5:72
11 (1 702
12 0 87r_
I:7 I r_41
14 1 21:3

LR'¢'ER PROBE
PT

-PSIR-
15 738
15 894
17:33:0
1:B 400
19 452
20 193
20 511

Fu3S Z
NO. -I N-

15 1.384
16 1.557
17 1.727
18 1.900
19 2.071
20 2.242
21 2.415

CFILIBRRTIOH PRiqEL CEHTER LIHE F'RESSIJRES
ORIF X P:-;I R ORIF 'X P:';IR

1 -12.5 '7.:764 14 Pl.5 7.12:3
2 -11.5 7.4r1:3 15 1.5 7.2:37
:3 - 10. 5 7. .:,"'9:7 16 2.5 _,".:721
4 -9.5 7.4:36 17 3.5 7.25'9
5 -8.5 7. 269 1'.-: 4.5 8. 951
6 -7.5 7.1',.-70 19 5.5 8.97;1
7 -6.5 7.1:39 20 6.5 8.5'9:3
8 -5.5 7.0:37 21 7.5 8.010
9 -4.5 6.871 22 8.5 7.55:':

10 -:3,5 6. 865 2:3 9.5 7.0:31
11 -2.5 7.003 24 10.5 6.610
12 -1.5 7.117 25 11.5 6/281
1:3 -rl.5 7. 052 26 12.5 5.'965

RH0
SCF

o. 0r114=_;2

EDGE
F'E I Fi
7.224
7.246
(" 1 '% "-'= ,', ....

PT
-PS I R-
20 970
21 069
21 107
21 149
21 187
21 :--5".'
21 225

)

)
"-_ j

v
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RUN NO.
6

HHALL
-IN-
0.0CI

FORNRRD
ORIF Y
22 6
24 8
26 -6

RMES TEST 22-116-I JRN. 1976
NBSR SERIES NUMBER 0S12

MODEL NUMBER 40-0
SHUTTLE FRSI (NOHEX) MRTERIRL TEST

SE@. NO. CONFIGURRTION
1 PRNEL 3(CRLIBRRTION) NITH SHOCK GENERRTOR

TUNNEL CONDITIONS
MERSURED CRLCULRTED
PT P TTF M Q T REYN

PSIR PSIR DF - PSFR DF M/FT
16.71 6.97 8CI 1.19 997 -4£I 5,273

EDGE
PS IR
6.7'92
6. 869
e.. 822

PRNEL STRTIC PRESSURES
PORT EDGE STRRBORRD EDGE

ORIF 'X PSI8 ORIF :::', PSIR
1 -12 6.792 ii -12 6.781

t _ I _ _ I 7 __ 1__ I _ _ i _4
5 O 6. :",92 15 ¢I 6.861
7 6 7. le:3 17 e- 7.119
9 12 6.325 19 12 6.291

RHO
SCF

8.681392

POS Z PT
NO. -IN- -PSIR-

i 0.024 9.763
2 0.047 10.294
3 8.669 10.868
4 El,139EI 11.187
5 0. III 11.372
6 El.132 11.727
7 0.153 11.807

ORIF
i
2
3
4
5
6
7
8
9
10
ii
12
13

8FT EDGE
ORIF Y PSIR

31 9 7.87,'.:.'
33 3 6.81C1
37 -9 7.18£1

BOUHDRRY LRYER PROBE
POS Z PT POS
NO. -IN- -PSlR- NO.

8 (1.175 12.606 15
9 0.196 12. £145 i_.

10 0.240 12.616 17
ii 61.283 12.6161 18
12 6.325 12.956 19
13 0.367 13,151 2e
14 8.4C19 13,346 21

2 PT
-IN- -PSIR-
8.458 13.388
0.491 13.5:_-','9
8.531 13.893
8.572 14.28CI
8.614 14,498
¢_. 655 14._85
¢I.__.95 14.961

CRLIBRRTI
X PS

-12 5
-II 5
-16 5
-95
-85
-75
-65
-55
-45
-3.5
-2.5
-1.5
-8.5

ON PRNEL CENTER LINE PRESSURES
18 ORIF X PSIR

7.083 14 8.5 7.614
6 • 8'.:1.1 15 1,5 8, 2t-11
6,764 16 2.5 8. iCIi
6.832 17 3.5 7.846
6,838 18 4.5 7.492
6,844 19 5,5 7,144
6,848 28 6,_ 6,7'74
6.744 21 7.5 6.388
6,748 ,-,-_"" 8,5 6,868
6,774 23 9,5 5,627
6.718 24 10.5 5.382
6.748 25 11.5 _:.146
6.887 26 12.5 6.734
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F_HES TEST 22-116-1 JRH, 1976
HRSR SERIES HUHBER 0S12

MOI'IEL HIJHBER 4;1-0
SHUTTLE FR'.';I (HOHE>::) HFtTERIRL TEST

RUN HO. SEQ.HO. CF,HFIGURRTIOH
7 1 PRNEL :':(CRL IBRRTIOH)

TIJHHEL COHDITIONS
MER'-},URED

HNRLL PT P TTF
-IN- PSIR F'SIR DF
0.0CI 5.24 1.64 65

M Q
- PSFR

1.4Et :B25

F':RLCULFtT Er,
T RE'fN RHO
DF M,, F T SCF
':' " 69 :':-,_,,.._ 1. Ci. C_en::66

FORLIBRD EDGE
OR IF Y PS 18
•-_ 6 1.4'?.L::
24 _3 i. 5P12
26 -6 I. 503

F'_HEL >';TRTIC PRESSURES
PORT EDGE '.:_;TFtF.:BORRDEDGE

ORIF >:: PSIR ORIF ::4 PSIR
1 -12 1.5:':4 11 -12 1.517
:3 -6 1.526 I:-'.-6 1.510
5 0 1. 526 15 0 1.509
7 _._ 1.529 17 e. 1.515
'? 12 1.52:-: 19 12 1. 528

RFT EDI]E
OF.'II g Y F'SIF1

:ql 9 1. 524
:'::3 3 1.5 :'-:7
:37 -9 1. 531

F'OS Z
NO. - I H-

1 0. E126
2 0.042
3 Pl. 062
4 Ct. 883
5 8. 184
6 0. 126
7 0. 147

BOUHDRR'r' LRYER PROBE
PT POS Z PT POS Z

-PSIFt- tJO. -IN- - g",.:t Ft- t.lO. -IfI-
2,424 S 0,168 2,972 15 F_.446
" 51 :B '_ 8. 1'_;1 3. P_53 16 8.4:': 7,,". .....

...._ _ 4 1_'t _.'1.:-':j .=; 3. " "__
" 6'?:-'. 11 8. _. :",1_ 7 18 0. = ""_. "'7 ',::- • - " ., _.,,z,
2.7:':8 12 CI.:':20 :'-:.298 19 CI.611
2,799 1:3 0. :",61 :3,371 20 F1.653
2. I-".93 14 0. 404 :3. 454 21 8.69:3

CRLIBRRTIOH F'RNEL CEHTER LtHE PRESSURES
ORIF X PSIR ORIF )< P:SIR

1 -12.5 1,528 14 0.5 1.546
2 -11.5 1.5:B7 15 1.5 1.547
3 -10.5 1.540 16 2.5 1.547
4 -9.5 i.544 17 3.5 1.546
5 -8.5 1.544 18 4.5 1.546
6 -7.5 1._'' 19•.44 5.5 1.546
7 -6.5 1,544 20 6.5 1.546
8 -5.5 1.545 21 7.5 1.546
9 -4.5 1,544 22 8.5 1.54_

10 -3.5 1.544 23 9._ 1.547
II -2.5 1.544 24 I0.5 1.548
12 -1.5 1.544 25 11.5 t._N
13 -0.5 1.546 26 12.5 1.696

PT
-F'S IFi-

:':. 547
L'-:." =
3.64:2:
:':. 861
3.844
:3.9. 67
3.95 :_:',

V

-.)
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Rr,IES TEST 22-116-1 JRN. 1976
NRSR '.-;EF.'.I El-; NUMBER OS12

r,10IIEL HI.IMBER 40-13
SHUTTLE FRF;I ,::t.41"tME>:',)MRTEF.:IRL TEST

RLIN HO. F;EQ.NO. C:ONFIGURRTIOH
7 2 F'RHEL :3.::F':RL I BF.'.RT I OH::,

TUNHEL COHDITIONS
t'IERSLIRED

HNRLL PT P TTF
-IH- F'SIR Pr;IR DF
0. AO 5.25 I. F-:4 65

M Q
- PSFR

1.40 328

CRLCULRTEl]
T REYN RH0
DF M,"FT SCF

-83 1. o.

FORNRRD EDGE
ARIF "," PSIR
22 g 1. 492
24 A I. 4:':7
2_.. -g 1.4:-':7

PRNEL STRTIC PRESSURES
F'ORT EDGE STRRBORRD EDGE

ORIF '/, PSIR ORIF ',:-':PSIR
i -12 1.53:-: 11 -12 1.510
:E: --6 1.52:" I:1: --g 1.501
5 0 I.519 15 0 I.497
7 6 I.52:',' 17 6 i.504
9 12 1,520 19 12 1.510

RFT EDGE
ORIF 'Y' PSIR
31 9 1.50:3
S3 S 1.521
:37 -_ 1 _'_I

BOI.IHDRR'f LR'/ER PROBE
POS Z F'T F'OF: Z PT POS Z
H0. - IH- -F'C;IR- HO. -i_l_I I F"BIR- H01 -- IH-

I 0.029 :-.'.297 8 0.21 :'-: :",.Ci18 15 0. '?4g
,.':'0. P154_. 2.='i.._ '_..0.24A :-::._._4:_"• IF.. I.064
3 El.0'.",1 2.566 10 0. ::-:57 3.3:','I 17 I. I:':A
4 0. 107 2.6'?2 ii 0.475 3.559 18 1.294
5 0. 13:3 2. 759 12 0. 594 3. 680 19 i. 408
g 0. 160 2.82:-': 1:3 0. 710 3. 838 2A 1. 522

-- " 91 :E" 14 A 825 4 2P:1 "-_7 0. 1',:',,' ,.. . . . ,..i 1 6:_'-:2

PT
-PS IR-

4. 420
4.582
4.488
4.7 :':1
4.7,".."
4.661
4.670

ORIF
i
2
3:
4
5
g
7
8
9

10
11
12
1:':

CRL IBRAT
>(

-12 5
-ii 5
-10 5
-9 5
-8 5
-7 5
-6 5
-5 5
-4 5
-::-:5
-2 5
-I 5
-C1 5

IOH PRHEL
F"SIR
1 536
1 5;'i
1 521
1 526
1 528
1 531
1 5:':6
1 5:-.'I
1 519
1.515
1.512
i.499
1.524

CENTER LINE PRESSLIRES
0R IF X
14 0.5
15 1.5
16 2.5
17 3.5
1:", 4.5
19 5.5
20 6.5
".".'1 ,".=,
22 :=:.5
2:3 9.5
24 10.5
•-5 II.F,
26 12.5

PSIR
1 521
1 529
1 524
1 514
1 514
1 512
1 512
1 515
1 521
1 518
1 _';":'
1.52'?
i_-, -,• ..t,O
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RMESTEST 22-116-i JRN.1976
HRSRSERIES HUMBER0312

MOIEL HUMBER48-0
SHUTTLE FRSl (HOMEX:,MATERIRLTEST

RUMNO. SEQ.NO. COHFIGURRTION
7 3 PANEL3(CRLIBRRTIOH)

TUNNEL CONDITIONS
MERSURED

HNRLL PT P TTF
-IN- PSIR PSIR DF
0.0(I 11.27 3.53 78

CALCULATED
M Q T REYH RHO
- PSFA DF M/FT SCF

1.4(i 700 -74 3.524 0.000768

FORNRRD EDGE
ORIF Y PSIA

22 6 3.518
24 0 3.5A5
26 -6 3.484

PRNEL STATIC
PORT EDGE

ORIF 'C: PSIA
1 -12 3. 476
3 -6 3.54CI
5 0 3.529
7 6 3.536
9 12 3.540

PRESSURES
STARBOARD EDGE IqFT EDGE

ORIP X PSIR ORIF Y PSIR
ii -12 3.439 31 _ 3,855
13 -6 3,5A2 ......"" 3 3.521
15 0 3.520 37 -9 3.538
17 6 3.584
19 12 3.528

POS Z
NO. -IN-

1 0.027
2 0.A53
30. 686
4 0.188
5 0.135
60. 162
7 8.19I

BOUNDRRY LFIYER PROBE
PT POS Z PT POS

-PSIFI- NO. -IN- -PSI_q- HO,
5.779 :': 8.219 7.164 15
6.130 9 A.247 7.4e. 7 16
6.424 18 0.369 7.954 17
6,562 11 A. 4,S'9 8,437 18
6,75,'.'-,' 12 0.608 9,017 19
6.895 13 0.725 9.215 20
7.143 14 0.840 9.780 21

Z
-IH-
O. 954
1 070
1 I:-':7
1 302
1 418
1 534
1 649

PT
-PSIR-
10.336
10.483
10.654
10.654
10.712
10.725
10.744

CRLIBRRTIOH PFIHEL CENTER
ORIF X PSIR ORIF

i -12.5 3.688 14
2 -11.5 3. _..11 15
3 -10.5 3.692 16
4 -9.5 3.675 17
5 -8.5 3.667 18
6 -7.5 3.634 19
7 -6.5 3. 660 20
8 -5,5 3,634 21
9 -4,5 3.548 22

10 -3.5 3.537 23
11 -2.5 3.5?2 24
12 -1.5 3.556 25
13 -0.5 3.550 26

LINE PRESSURES
X PSI£

0.5 3 551
1.5 3 547
2,5 3 610
3.5 3 581
4.5 3 541
5.5 3 542
6.5 3 537
7,5 3 546
',.::.5 3 556
9,5 3 551
ICI.5 3 561
11.5 3.562
12.5 3.628

)
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8MES TEST 22-i16-i JRH. 197G
HRSR SERIES HUMBER OSI:;'

I',IOI_EL NUMBER 40-0
',-;HLITTLE FRSI (NOHEX> MRTERIRL TEST

RI.IN iqO. '.-;EC!. Nlq. C0HF I GURRT ! 0H
7 4 F'RHEL :': ( RRL I ElRRT I NN)

TUHHEL C:OHDITIOHS
MERSI_It_:EI]

HNRLL PT P TTF I'1 C!
-IN- P:';I R F'f;IR llF - P'7;FR
pl. @Pl 17.71 5.5:-". 92 1.4P 1F199

CRLCULRTED
T REYH RHO
DF M,I'FT SCF

-63 5.352 g.001181

FORWRF.'D EDGE
0RIF Y F'S IFI

''% ,. •_ 6 F. :':OFi
'%c4 e 5. :':=,2
26 -6 5.774

PRHEL STRTIC FRESSURES
F'ORT EDGE STRRBORRD EDGE

ORIF X PSIR ORIF X PSIR
1 -12 5.66£ ii -12 5.678
3 -6 5,692 1:3 -6 5,621
5 8 5.707 15 e 5.68:3
7 6 5.649 17 6 5,687
9 12 5,682 19 12 5,659

AFT EDGE
ORIF Y PSIR
31 9 5.978

33 3 5.682
:37 -9 5.681

F'OS Z
HO. - I H-

1 0. 638
2 0.07:3
:3 6.107
4 0.142
5 _.177
6 6.212
,.' 8 24 _

PT
-F'SI8-

'9 740
le :367

_ c,..41A "=
ii 104
ii 268
11 611
11 :B95

BOIJHDRRY
F'OS Z
HO. - I N-

8 P. 280
9 _'l 2',12
iEi Fl 452
11 g 590
12 El ?qlI .-

1::: @ ',-:74
14 I Pit9

LRYER PROBE
PT F'OS Z

-PSIR- Nil. -IN-
12. 281 15 1. 167
12.5:37 16 1.313
1:3.291 17 1.461
13.825 18 1.6@7
15.252 19 1.751
15.943 20 1.898
16.542 21 2.04:3

CRL IE:RRTIOH PRNEL
0R IF X F"SIR

i -12.5 5.86:2
2 -11.5 5.922
3 -in.5 5.'721
4 -9.5 5. :B92
5 -:':.5 5.852
6 -7.5 5.728
7 -6.5 5.704
:", -5.5 5. 617
9 -4.5 5. 519

i@ -:-',. 5 5.54L::
ii -2.5 5.61@
12 -1.5 5.654
17: -@.5 5. 626

CENTER LIH
0

E PRESSIJRES
R I F )( F'
14 05 5
15 1 5 5
16 25 5
17 3 5 5
18 4 5 5
19 55 5
20 6 5 5
21 7.5 5
22 :-:.5 5
2:_:: 9.5 5.
24 iFI.5 5.
25 11 5
26 12.5 5.

PT
"-P:-'; I R-
16 847
17 018
17 020
16 91::','
1, g:':8
17 116
17 109

SIR
.694
.751
.S'g5
,662
.605
.621
.655
.624
.6 :':2
659
639
687
7'? 1

"-- A-15



RHE>':TE:';T 22- 116- 1 .JRH.1976
NR'.';R SER[ ES NI_tME:ER 8'.:;1".."

MInDELNUHBEF.:48-0
'.:;HUTTLE FR::;I ( N0r'lE>::::, MATERI AL TEST

F.:t.IH HI'1. SEC!.t.lO. C0t.4FI GI_1F.'.FIT[ UH
:B i PSHEL :,:,' CRL I E:RRTi CJN,

TI.I_'JHEL C0 ND I T I AN:';
MERSURED

HNRLL PT P TTF
-IN- PSIR PSIR DF
1.08 17.72 5.56 181

H C!
_ F,.E;F8

i.4A 118A

CALCULATED
T RE'f H RH0
DF 1,1/FT SCF

-57 ._ 2:38 0 8E111_':'•_ . . ,.f_;

FORNRRI} EDGE
0 F.:I F Y F'S I A

2-" 6 5. :':5 g
24 8 5. :-187
26 -6 5. :-':4:B,

PRNEL STRTIC PRESSURES
PORT EDGE STRRBORRD EDGE

ORIF X F':SIA ORIF X F'SIA
I -12 5.663 11 -12 5.644
:3 -6 5.667 1:3 -6 5.589
5 8 5.6'3:3 15 8 5.616
7 6 5.644 I? 6 5.5:39
9 12 5.674 1'3 12 5.622

RFT ErlGE
0R IF 'Y' F'S IA

:31 '_. = g 05
33 :3 5. F:21
:..'7 -9 5. 551

P0s; Z
NO. - IN-

1 A.849
2 8. 895
3 8.141
4 A. 189
5 8.23e.
g 8. 282
? 8.328

BSUNDRRY LRYER PF.'OE:E
PT POS Z PT POS

-PSIR- NO. -IH- -PSIS- NO.
18.7'3'3 8 A. :':7:,: 1g. 7A9 15
11.784 9 8.428 16.954 16
12.98 :': 1El 8.6 t 7 17. E1'95 17
1:':.:::25 ii A. ',::14 17. 111 18
14.686 12 I.81:]: 17. 124 i'3
15.429 i:'-:1.214 17. IA4 2_3
16. 142 14 1.41:': 17. 1:-::-: 21

Z
-IN-
1.611
1 8A7
2 8A7
2 283
2 4A1
2 4:94
2 48:':

F'T
-PSI_-
17 124
17 147
17 163
17 11:3
17 1:3:3
17 126
17 164

CRLIBF.:RTIOH PRHEL CENTER
ORIF X

1 -12.5
2 -11.5
3 -18.5
4 -9.5
5 -8.5
g -7.5
7 -6.5
8 -5.5
9 -4.5

18 -:3.5
11 -2.5
12 -1.5
1:3 -8.5

Pt-';IR
5 844
5 978
g _328
5 986
5 898
5 789
_. 7:39
5 564
5 44:3
5 585
5 558
5 6:36
5 627

LINE
OR I F

14
15
16
17
18
19
28
21
22
23
24
25
26

PRES:-;UF.:ES
)<

_3 5
1 5
2 5
3 5
4 5
5 5
g 5
7 5
8 5
9 5

18 5
115
12 5

P :-;I 8
5.651
5.777
5.75:':
5. g:3g
5 6A9
5 618
5 62:':
5 _.-27
5 6:3:,:
5 687
5.614
5.596
5.626

)

)
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AHE:,-; TEST 22-116-I JRN. I'?76
NASA SERIE:;; NUMBER 0S12

r,IODEL 14UMBER 40-0
F:HUTTLE FRSI .:iI.40r,IE>::)MATERIAL TEST

RI_IH 1'40.c;E0. HO. C:n14F IGI.IRAT InH
:-: 2 F'RHEL :':,::CRLI E',RRTI OH)

TUHNEL L'.OHDITIOHS
tI1EASI.IRED

HHRLL PT P TTF
- I _i_-- F'SI R F':'; I R DF
1,O0 11,27 3,52 '.-9.4

M Q
- P'.-;FR

1.40 7¢10

CALCULATED
T F.'.E'iN RH0
DF M.,FT SCF

-62 3. :'::82i.-.i.0C.'u.-1744

FORHFIRD EDGE
0R IF Y P:-';IA
22 6 3. "'-:t,.4.j

24 O :':. 667
26 -6 :':. 7FiO

F'RHEL STATIC PRESSURES
F'ORT EDGE STARBOARD EDGE

NR IF ::'::F"7',IR qR IF ::'::F'SIR
1 -12 :':.630 ii -12 :'-:.612
:3 -6 :-:. 5L-".7 1::', -6 3. 523
5 U :3. 548 15 O :3. 546
7 6 :3. 580 17 6 3.52:3
9 12 :3.582 1'9 12 3.561

AFT EDGE
0R IF Y F'SIR
31 9 3.5e.4
33 3 :':.670
37 -9 :3.562

F'OS Z
HO. - I {l]--

1 O. 04:3
2 O. 087
:-: O. 1 :'::':
4 O, 178
5 0.224
6 O. 269
7 O. :-:14

E:OI.IHDRRYLAYER PROBE
F'T POS Z PT F'OS Z

-F':';IA- HO. -IN- -PSIR- HO. -I H-
6. e-__.?. 8 O. :':5'? I0. 552 15 I. 4:','3
7. 299 9 O. 4P_4 I0. 768 16 1. 606
7. :_::'77 10 P_.572 10. 867 17 1. 779
E:. 604 i i O. 74:3 10. 828 18 I. 954
9.271 12 Pl. 912 10. :-:76 19 2. 12E:
9. :.=',28 1:3 1.0',.'-:6 10. 877 20 2. :':0:3
i!.'i,:q_2P1_ 14 1,,c._.-4.":'- iF1,'_,::....:_.:: 21 .'."'476

C:BLIBRRT
0R IF >(

1 -12.5
2 -11.5
:-: - 10. 5
4 -9 5
5 -',",5
6 -7 5
7 -6 5
',", -5 5
9 -4 5
10 -:3 5
ii -2 5
12 -i 5
I:':: -Fi.5

IOH PRNEL
F'F;IR
" "1 :':
:':7'.'_2
:3 770
3 766
3 755
3 705
:3:677
:.', 5',",7
:-', 4',-',:",
:". 57:Ci
:-: _ .-,.,:,•. 1%1

:1', 604
:': 589

C:EHTER k.INE
ORIF
14
15
16
17
18
19
20
21
22
23
24
25
26

PRES:-';URES
X PSIFI

0 5 3
1 5 3
2 5 3
3 5 3
4 5 3
5 5 3
6 5 :3
7 5 3
8 5 :3
9 5 :3

i0 5 3
11.5 :3
12.5 :-:

PT
-PSI FI-
t O. 893
10.88:3
10.898
10. :-:67
10.904
10.916
10. 901

.562

.663

.614
• 586
.562
.587
.575
• 5'91
.549
• 56'9
.572
.560
,58'.='.
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F_MESTEST 22-116-I JRN.1976
NRSRSERIES NUMBER0312

MODELHUMBER4C1-0
SHUTTLE FRSl <HOMEX) MF_TERIRL TEST

RUN NO. SEI-!.HO. COHFIGURRTIOH
,3 S PRNEL S(CALIBRF_TIOH>

TUNNEL CON])ITIONS
MERSUREI)

HWRLL PT P TTF
-IN- PSIR PS!R OF
1 . _'10 5.25 1.64 82

CRLCULRTED
M Q T REYN
- PSFF_ DF M.'FT

1,48 326 -71 1.621

FORWRRD EDGE
ORIF Y PSI£

22 6 1.6c16
24 Ct 1.607
26 -6 1.62(1

PRNEL STRTIC
PORT EDGE

ORIF X PSI3_
1 -12 1.585
S -6 1.6F16
5 0 1.614
7 6 1.626
9 12 1,627

PRESSURES
ST£RBORRD EDGE

ORIF X PSIR ORIF Y
ii -12 1.591 31 9
1:", -6 1 , _:02 ""_-, :3
15 Pl 1.616 .,,"_ -9
17 6 1.612
19 12 t.623

POS Z
NO. -IN-

1 O. 043
2 0,685
3 0.128
4 0.171
5 0. 214
6 0.257
? Pl. 299

BOUNDRRY LRYER PROBE
PT POS Z PT

-PSIR- NO. -IN- -PSIR-
2,812 8 0.341 4.395
3,092 9 0.383 4.445
3.365 ICl 0.519 4.9CI£I
3.429 Ii 0.659 5.022
3. :':i6 12 0.797 5.001
4.142 13 CI.936 5.820
4.372 14 1.080 5.832

RHO
SCF

0. 000354

C£LIBRRTION PRNEL CENTER
ORIF X PSIR

1 -12.5 1.646

2 -11.5 1.671
3 -10.5 1.689
4 -9.5 i. 698
5 -8,5 1.698
6 -7.5 i. 657
? -6.5 1.658
8 -5.5 1. 660
9 -4.5 1.617
10 -3.5 1,609
II -2.5 1.632
12 --_.5 1.634
13 -CI.5 1.636

FtFT EDGE
PSlR
1.621
1.621
1,622

POS Z PT
NO. -IN- -PS IF_-

15 1.223 5.063
16 1.366 5.631
17 1.511 5.038
18 1.654 5.044
19 1.797 5.039
20 1.942 5.059
21 2.084 5. C14,B

LINE PRESSURES

A-18

X PSIF4
0.5 1.622
1.5 1.610
2.5 1.650
3.5 1.630
4.5 1.621
5.5 1 621
6.5 1 626
7.5 i 626
8.5 1 622
9.5 1 614

10.5 1 611
11.5 1.611
12.5 1.620

ORIF
14
15
16
17
18
19
20
21
22
23
24
25
26

)

)
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AMES TEST 22-116-i JRN. 1976
NASA SERIES NUMBER OSI2

MODEL NUMBER 4£I-0
SHUTTLE FRSI (NOMEX) MATERIAL TEST

RUN NO. SEQ.NO,
9 i

CONFIGURATION
PANEL 3(CRLIBRRTION)

TUNNEL CONDITIONS
MEASURED

HNRLL PT P TTF
-IN- PSI8 PSIFI DF
1.00 11.45 8.99 76

FORWARD EDGE
ORIF Y PSIA
22 6 8,952
24 8 8,963
26 -6 8.949

POS Z
NO. -IN-

1 0,038
2 _:I.077
3 £I.!16
4 _3.155
5 £I.19_.;
6 £1.236
7 8,274

ORIF
1 -
2-
3 -
4
5
6
7
8
9

I0
II
12
13

M Q
- PSFR

El.6_ZI 324

CALCULATED
T REYN RHO
DF M/FT SCF
40 2.724 ;I.0£I15_'19

PANEL STATIC PRESSURES
PORT EDGE STARBOARD EDGE

ORIF X PSIR ORIF X PSI8
1 -12 8,945 II -12 81948
3 -6 8.932 13 -t. 8.92_3
5 0 8.943 15 8 8.918
7 6 8.918 17 6 8.902
9 12 8.783 19 12 8.823

AFT EDGE
ORIF Y PSI£

31 9 8.675
33 3 8.695
37 -9 8.663

PT
-PSI8-
I0 144
I0 388
i;I 517
I0 523
IPl _-,,__,
10 755
10 841

BOUNDARY LAYER PROBE
POS Z PT POS
NO. -IN- -PSI81 NO.

8 0.312 11.122 15
9 0.349 11.159 16
10 0.477 11.242 17
11 Pl.605 11,412 18
12 0.732 11.295 19
13 0.863 11.259 20
14 8.994 11.386 21

Z
-IN-
1 13¢I
I 265
I 399
1 534
1 666
I 799
I 931

PT
-PSlR-
11 426
11 191
11 44n
11 342
II 395
11 375
11 349

CALIBRATION PANE LINE
X PSI8 ORIF

12.5 8.96;I 14
11.5 8.958 15
IN.5 8.9.43 16
-9.5 8. 926 17
-8.5 8.950 18
-7.5 8.945 19
-t..5 8.947 20
-5.5 8.94£I 21
-4.5 8.938 22
-3.5 8,933 23
-2,5 8,94£1 24
-1.5 8.931 25
-(1.5 8.938 26

L CENTER PRESSURES
X

n 5
15
25
35
45
55
65
75
8.5
9.5

1_'i. 5
11.5
12.5

PSI8
8 92_3
8 933
8 936
8 918
8 912
8 915
8 985
8 9P12
8 868
8 878
8 863
8 852
8 871
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RMESTEST 22-116-1 JRH.1976
t,4FtSR '.-'.;ERt E',-:t.4I_iMBER 8:-';12

MSI3ELHIJHBER48-0
'.:_;HLITTLEFR'.'--;I,::NOME>::::,MRTEF.'.IRLTEST

RUN HO. SEF,.HO. CONFIGURSTION
'9 2 PRHEL 3,::08L I BRFtT I OH)

TUNNEL CONBITIOH_-';
MERSURED

HWRLL PT P TTF
-IN- PSIR F'SIR DF
1.08 15.8:3 12.41 78

F'I C!
- F'!';FFI

8._8 458

C:RLCIJLATED
T RE"r'H RH0
BF M..'FT SCF
42 :3 _5 0 882Q77

FORNRRD EDGE
8R IF 'Y' F".-';IR
22 6 12. :':4Pl
24 8 12. ?,45
26 -6 12. 344

F'RNEL STRTIC PRESSURES
PORT EBCE STRRBORRB EDGE

ORIF X PSIR ORIF X PSI8
1 -12 12."?_.:.... II -12 12 349
3 -g 12.4_3 13 -6 12.318
5 8 12.3:61 15 8 12.297
7 g 12.:368 17 g 12.288
9 12 12.174 19 12 12.149

FIFT El'HiE
0F,:IF 'Y' P:;;IR
:31 9 11.921
:2:q 3 12.886
:':7 -9 I1.9 _-I9

F'OS Z
NO, -IN-

I 8.842
2 8,_81
3 8.122
4 8.164
5 8.285
g 8.247
7 8.286

BSIJNBRR'? L£'Y'ER PRSE:E
F'T POS Z PT F'OS Z

-PSIR- NO. -IN- -F'SiR- H8. -IN-
14.897 8 8.326 15.434 15 1.184
14.344 9 8.::_Gg =. I ....442 lg 1:325
14.584 18 8.498 15.733 17 1.468
14.:B59 Ii 8._ ':''_.,..,.., 15.7:39 18 1.610
15.0:36 12 8.795 15.7G4 19 1.750
15.238 1:3 8.988 15.683 28 1.888
15.261 14 1.041 15.814 21 2.826

CRLIBRRTION PRNEL
ORIF X

1 -12.5
2 -11.5
:3 -18.5
4 -9.5

18 l 5

6 -7.5
7 -6,5
8 -5.5
9 -4.5
18 -3.5
11 -2.5
12 -1.5
13 -8,5

CEHTER LINE F'RESSURES
PSIR ORIF X PSIR

12.378 14 8.5 12.33:3
12.351 15 1.5 12.325
12.352 16 2.5 12.322
12.367 17 3.5 12.328
12.368 I8 4.5 12.329
12.367 19 5.5 12.389
12.348 28 6.5 12.288
12,335 21 7.5 12.2:_E:
12.359 22 8.5 12.259
12.346 2:3 9,5 12.224
12,:3_:7 24 18,5 12.2:39
12,323 25 11,5 12,233
12,:346 26 12,5 12.28:3

PT
-F'SIR-
15. El87
15. _981
15.7E:0
15.769
15.826
15.752
15.788

V

J

i
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FIMES TE'.';T 22-116-! JFIN. 1976
HFI',-;FI ','iEF,:I E:': N1.1ME:EF.'.0 x 12

MO]_EL HUME:ER 4rt-0
:-':HUTTLE FR'.-;I ,::HOME>::, MRTERIRL TE:';T

F.:I.IH I..Irl, ',-";EQ, Ho, r: rl I..IF I GURRT I 0 I..I
9 :-: F'RI-..IEL :': ( r:RL I BI;'.RT I 0 t.i )

TI_1[-4HE L Cn ND I T I 0 NS
MERSURE"0

HNRLL F'T F' TTF
- I H- P:-;I R P'.-;I R rt F
1. _,'10 21.09 16.5:3 79.

M Q
- F':';FR

0.60 600

CRLC:IJLRTEI_
T REYH RHO
fiF M...'FT SCF
4:3 4.9:':',-: O, n0275'_

FORWRRD El'i r;E
0 R I F Y F",:;I R

•":c.:- 6 16.49. 4
24 pl t 6.5';'5
26 -6 16.49.1

PRHEL 'STRTIC PREx:_--;IJRES
F'AF:TEDGE STRRBORRD EDGE

0RIF ',:< P'SI8 0R IF >:', F'SIR
• 0 ,-,1 -12 16.544 11 -12 16.4 ......

9, -6 16.4'?.5 17: -6 16. 454

5 0 16. 472 15 0 16.44:-:
7 6 16,49cI 17 6 16. :395
'_. 12 16 ,,...."_'-_.Ig. 12 16,227

RFT EDGE
ORIF Y F'SIR
31 9 15. 975
33 3 16.023
37 -9 15,900

P0 S
NO.

1
2
:3
4
5
6
7

Z
- I H-
0 042
0 0:::2
0 12:3
0 165
0 207
O 24,"
0 28:::

F'T
.-F'C;I FI-
1 :-: '9R0
19, :336
19 614
19 857
20 018
2PI 305
20 5:-:6

BAUIqn R
p tq'.';
i"ll'l,

,,-,,
9

Ii
12
1:-: 0 E:'_P,
14 !. 0?:6

R'F' LRYER PROE:E
Z F'T

- I H- - P '-; I R-
0:327 20 522
0 7:67 20 :-',II
cl 497 21 0',':'?
0 6:31 20 941
0 76:3 21 074

21 00O
21 068

POS
HO,
15
16
17
18
19
20
21

Z
-IN-
1 177
1 315
1 456
1 595
1 7:.::4
1 :':73
2 014

F'T
-F'S I R-
20. 997
21.006
21.074
2 !. 099
21.05 E:
20.994
21.086

CRLIE:RRTIEIH F'Rt,tEL CEHTER LINE F'RE:';:-;LIRES
0R I F X P',_::I R 0 R I F Y P:-';I R

1 -12.5 16.510 14 0.5 16.480
2 -11.5 16.504 15 1.5 1_.,.480
:S -18.5 16.498 16 P.5 16.4_..,-
4 -9.5 16. 490 17 3.5 16. 440

-':'5 16.4:32 18 4 5 16 401
6 -_.5 16._r_'_ 19 5.5 I__:4..4
7 -6.5 16.5r17 . 2rl 6.5 16.:",94

•"5 :'1 7,5 16. ","_::::-', -5.5 16.4,: .........
,:4 - 4 5 16.4,:,,-, ';r2 ,':: 5 16. R56

1O - :",. 5 15.49',.-': 2:3 9.5 16. :",:':7'
11 -2.5 16.498 24 10.5 16.:::12
12 - 1.5 16.49.4 25 11 .5 16. "'""._',.-,:,
1:3 -0,5 16,475 26 12,5 16, :-:96
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AMESTEST 32-116-I JF_N.19Z6
HRSFISERIES NUMBEROSls'

MODELNUMBER48-0
SHUTTLEFRSI <HOME'/,) MFITERIAL TEST

RUN 140. SEC!.NO. CONFIKURRTION
18 I PRNEL 3, CRLIBRFITION)

TUNNEL CONDITIONS
MEBSURED

HHRLL PT P TTF M Q
-IN- PSI8 PSI8 l'IF - PSF8
fl.Ofl 21. _:18 16.54 78 0.6_:I 597

CRLCULRTED
T REYN RHO
DF M/FT SCF
42 4.988 _'1.8P12766

FORNRRD EDGE
ORIF Y PSIR
22 6 16.535
24 8 16.531
26 -6 16,537

POS Z
NO. -IN-

1 8,848
2 8.880
3 8.128
4 8,160
5 (1,281
6 8.241
7 rl.281

PRNEL STFITIC PRESSURES
PORT EDGE STRRBORRD EDGE

ORIF X PSIFI ORIF X PSIFI
1 -12 16.527 11 -12 It..51?
3 -6 16.511 13 -6 16.465
5 8 16.528 15 8 16.496
7 6 16.514 17 6 16.508
9 12 1_. 53',': 19 12 1_.. 542

80UNDF_RY LFIYER PROBE
PT POS

-PSIR- NO.
18. _._31 8
18. :s:0,'' 9
19.821 10
19,228 ii
19,395 12
19,441 13
19,348 14

Z PT
-IN- -PSIA-
0,319 19 438
0,358 19 787
8,485 19 848
8.616 20 155
8.745 2(1 388
0.876 20 435
1.01PI 20 729

RFT EDGE
ORIF Y PSIR
31 9 16.45',_-':
33 S 16.457
37 -9 16.453

POS Z
NO. -IN-
15 1.148
16 1.284
17 1.420
18 1.557
19 1.691
28 1.825
21 1.961

CRLIBRFITION PRNEL CENTER LINE PRESSURES
ORIF X

1 -12.5
2 -11.5
3 -18.5
4 -9.5
5 -8.5
6 -7.5 16
7 -6.5 16
S -5.5 16
9 -4.5 16

18 -3.5 16
tl -2.5 16
12 -1.5 16
13 -0.5 16

PSIR
16 530
16 533
16 532
16 589
16 549

581
527
514
532
555
584
523
518

ORIF X
14 0.5
15 1.5
16 2.5
17 3.5
18 4.5
19 5.5
28 6.5
21 ,.".5
22 8.5
23 9.5
24 10.5
25 11.5
2_.. 12.5

PSIA
16 548
16 533
16 531
16 555
16 573
16 549
16 555
16 589
16 5,"5
16 564
15 588
16 607
16 64:_:

PT
-PSI8-
20 853
28 837
20 762
20 94,'--.'
28 948
20 833
28 864

)

)
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£MES TEST 22-116-I JRH. 1976
NRS8 SERIES HUMBER 0S12

MODEL NUMBER 48-0
SHUTTLE FRSI (NOMEX) MRTERIRL TEST

RUN NO. SEL-_.NO. CONFIGURRTION
I0 2 PRNEL 3(CRLIBRRTION :'

TUNNEL CONDITIONS
MERSURED

HHRLL PT P TTF M Q
-IN- PSI8 PSI8 l]F - PSFFI
8.C18 15.79 12.37 75 8.68 451

CRLCULRTED
T REYN RHO
DF M/FT SCF
39 3.776 CI.Cn]2081

FORHRRft EDGE
ORIF Y PSIR
'=':',,.,.6 12.359
24 8 12.359
26 -_.. 12.378

PRNEL STRTIC PRESSURES
PORT EIIGE STRRBORRD EIIGE

ORIF >:', PSI8 ORIF ',::', PSI8
i -12 12.-:6:-',11 -12 12.35:;',
:=: -6 12.:_=:57 13 -6 12.:=::':5
5 8 12.367 15 8 12.335
7 6 12.374 17 6 12.355
9 12 12.3:_--:I19 12 12.391

RFT EDGE
ORIF Y PSIR
31 9 12. :':52
33 3 12.336
37 -9 12.335

POS
NO.

1
2
3
4
5
6
7

Z
-IN-
Ci 048
pl 079
8 118
8 158
t.-i198
8 237
1:i276

PT
-PSIR-
13.918
14. IPi8
14.275
14.378
14.411
14.435
14.5,'-.'4

BOUNTIRRY
POS Z
NO. -IN-

8 ;:i313
9 Pl 352
i(! 8 477
Ii 8 6P15
12 8 734
13 8 865
14 n 996

LRYER PROBE
PT

-PSI8-
14 699
14 745
14 918
15 828
15 213
15 097
15 408

POS Z PT
HO, -IN- -PS18-
15 1,132 15,588
16 i. 2_..7 15.553
17 1.402 15. _.-2S
18 1.536 15.671
19 1.670 15.550
2FI 1,884 15.784
21 1.938 15.7C18

CRLIBRR
ORIF X

i -12 5
2 -ii 5
3 -18 5
4 -95
5 -85
6 -75
7 -65
8 -55
9 -4.5

In -3.5
II -2.5
I:; -I. 5
13 -0.5

TIOH PRNEL CENTER LINE PRESSURES
PSIR ORIF X PSI8

12.4;12 14 8.5 12.394
12.398 15 1.5 12,48:_=:
12.483 16 2.5 12.42_.,
12.384 17 3.5 12.423
12.394 IS 4.5 12.424
12.394 19 5.5 12..446
12.417 28 6.5 12,446
12.376 21 7.5 12.424
12.397 _.-':' 8,5 12.45CI
12.48:", 23 9.5 12.4_.-I
12.487 24 ICI.5 12.442
12.416 25 11.5 12.438
12. :':'.-]. 26 12.5 12.4:::6
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RME'.'-;TE'7-1T,-,-""-i 16-i JRN. 1976
H8C8 '._:iER t E'.::, HI.II'IE:ER 0'.-;12

MOI'IEL NLII'IBER 40-0
:-';HI_ITTLE FRS I '::tIjI'.IME::':',) F18TERI FtL TE'7-;T

RUN F40. SEC!.NO. COI.IFIGI_IRSTION
10 :3 PSI|EL 3,::C8LIBR_T 1OH)

TI_IHIqEL COHDITIOHS
MERSlJRED

HHFILL PT P TTF
-I1.4- F'S18 p1,IR DF
CI. I..'I;'I 11.40 8.95 69

M Q
- PSFA

0.60 :_'-',23

CF_LCULRT ED
T RE","1"4 RH0
DF M..FT SCF
:','4 2. 756 0. 001522

FOF:HRRD EDGE
OF:IF Y PSIFI
22 6 8.95:-:
24 0 8. 958
26 -6 8. 965

POS Z
HO. - I H-

1 0,041
2 0.07'9
:3 cl. 118
4 pl. 157
5 0. 197
6 0.236
7 0..-,"'4

PRHEL STRTIF F'RESSI_IRES
PORT EDGE STFtRBOARD EDGE

0R.IF ',:':',PS IF_ FiF.:IF X F".';18
1 -12 8. 945 11 -12 '.-:.956
_ - 6 ,.,':''_..?,_',::_ 1:.": - 6 :_, 946
._, . - .

5 0 :::.955 15 0 ::,959
7 6 8. 970 17 6 8,958
9 12 :':.949 19 12 8,988

BOLIHDRRY LF£Y'ER PROBE
F'T POS

-F'C;IS- HO.
10.0:32 8
10.194 9
10 269 10
10. :3:34 11
10. :395 12
10.451 13
10. :'-:95 14

Z PT
- IN- -P818-
0 :':12 10 457
0 .'_'-:4910 548
0 476 I0 4'97
0 603 10 744
0 7:_'-,'0 10 930
0 :-':61 10 92:3
0 99:3 11 090

RFT EDGE
0R IF Y F'S IR
:31 9 8.945
3:3 ::-: 8. '942
:.":7 - 9 8.94 4

P0S
NO.
15
16
17
I:-]
1'9
20
21

Z PT
- I N- - P :-':I R-
i. 1 :': 1 1O. :-:9;-
1 26:'.' ii 856
1 486 Ii 270
I 545 Ii 7:16
1 682 ii :319
I 811", ii :321
1 956 II 278

C:RLIBF.:RTIOH F'RHEL I::ENTER LIHE
ORIF _< PSI8 ORIF

i -12.5 8.972 14
2 -iI.5 8.980 15
3 -10.5 8.981 16
4 -9.5 8.98cI 17
5 -8.5 8.980 18
6 -7.5 8. 977 19
7 -6.5 8.977 2_.'t
8 -5.5 8.980 21
9 -4.5 8. 983 22

10 -3.5 8. 988 23
11 -2.5 9. 802 24
12 -1.5 8. 992 25
1:3 -0.5 :':,997 26

F'RE_SIJRE::;
>,' PSIFI

0.5 9 007
1.5 8 983
2.5 8 972
3.5 8 985
4.5 8 9.77
5.5 8 966
6.5 8 986
7.5 8 966
8.5 8 961
9.5 8 '969

10.5 8 975
iI.5 8 993
12.5 9 007

)

)
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Rr,IE:'; TExT 22- I 16- 1 ..IRH. 1976
HR'-';R :-_-:EF'I E,7:14IJ_.IBEe ]:I '7; 12

t'IOIEL t.-IUHBER 4FI-O
::;HI_ITTLE FF.:SI (I'40HEX::, MRTERIRL TEF-;T

F.:I.Ii'.tI'..IO. '.:;EC!. blO. C0 HF I r;l_lRR_TI 0 H
11 I F'RIIlEL ._,"<CI_LIBF.:RTIOH,

T Ij 1'4t.]EL C0 t..IDI T I 0 H'.-;
MERSLIRE!q

HNRLL PT P TTF M Q
- IN- PxlR PSIR ,iF - F'SFR
8,88 e.. 74 :-:. 98 68 8.98 326

CRLCULRTED
T RE"/N RHO
DF M..'FT SCF
-6 2,861 8.888737

" - iF JF..I.]HF.:D E:Dr;E
0 F.:I F Y PI-";t FI

;,2";" 6 :-:. ,:4._.1_.]
24 E1 4. P184
26 -6 3. 972

F'RHEL STRTIC PRESSURES
F'ORT EDGE STRRE:ORRD EDGE

ORIF X PSIR ORIF X PSIR
I -12 :3.972 II -12 3.983
:3 -6 :3.974 1:3 -6 :3.946
5 8 :3,979 15 8 3.968
7 6 4.024 17 6 3.998
9 12 4.186 19 12 4.187

RFT EDGE
OF:I F Y PSI R

:':1 9 4. C1'_4
:33 3 4.89:3
:37 -9 4. 894

F'OS
I'..IO.

1
2
3
4
5
6
7

Z
-IH-
8 0 :'-::::
0 873
8 Ir'_7
8 143
0 179.
8 215
rl 251

FT
-F::-;I R-

4 973
5 875
5 157
5 297
5 342
5:348
5 584

E:OI.IHDRF.:YLFr,"EF.: F'F.:OE:E
F'0 :;; Z
HO. - 111-

:': 8.2:-:6
9 8. :':28

10 8.4:3 ,'E_-:
ii 8. :=-'
12 El. 67:-:
I:': 8. 792
14 8.911

PT
- F"-;I R-

5 467
5 495
5 64:4
5 659
5 96:-:
5 951
6. Iz1:-]1

i i- i-,F J: Z F'T
HO. -I H- -PSIR-

15 1.035 6.125
16 1.16:3 6.158
17 1,289 6.251
18 1,416 6,294
19 1.544 6.375
20 1.669 6.582
21 1.796 6.498

ORIF
1 -12.5
2-II 5
:3 -18 5
4 -9 5
5 -8 5
6 -7 5
7 -6 5
8 -5 5
9 -4 5

10 -:3 5
11 -2 5
12 -I 5
13 -8 5

CRLIBRRTIOH F'RIIEL CEI.ITEF.: LII.IE F'F.:ESSIJF.:EF;
):: F''-':I R 0R I F :::: P'SI R

" g 7 .a 14 8.5 _.". '? 7 r'_
:':. 97'.': 15 I.5 :3.9 :-:7
" '%7',:: i6 2.5 ", ,a::,,p
.:...... :, 17 3.5 3. 997
3.97-: 18 4.5 :3. 995
•-, ,a=.-, 19. 5.5 4. _.'I1rl..2,, .. a ,'"

:3.96:B 2ri 6.5 4. 827
:':. '? ;';4 2 1 7.5 4.0 4 9
:3.96'9 :: 2'2 :B. 5 4.8 ::-:9
-, ,a,,::::: " " '_., .5 4.871._,, . _ _ .".2, .

'%:,. 974 "--'4 1 ¢1.5 4. 184
3.9,-':4 25 11.5 4. 138
:-:.98::: 26 12.5 4. 149
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8MESTEST 22-t16-1JON.1976
NOS8SERIES NUMBER0312

MODELHUHBER48-0
SHUTTLEFRSI (HOMEX)HRTERIRLTEST

RUNNO. SEQ.NO. CONFIGURRTION
11 2 PRNEL3(CRLIBRRTION)

TUNNELCONDITIONS
MERSUREB

HNRLL PT P TTF
-IN- PSI8 PSI8 DF
Cl. O_'l 12.43 7.33 74

M Q
- PSF8

Pl. 9Pl 6C12

CRLCULRTEB
T REYN RHO
DF M/FT SCF
-i 3.743 Ft.(18134CI

FORNRRB EDGE
ORIF Y PSI8

a,i"" 6 7. 329
24 r-1 7.387
26 -6 7.319

PANEL STATIC PRESSURES
PORT EI'IGE STRRBOARB EDGE

ORIF ',4 PSI8 ORIF X PSI8
1 -t2 7.286 11 -12 7.332
3 -6 7.273 13 -g 7,288
5 61 7.289 15 0 7.273
7 6 7.37(1 17 6 7.348
9 12 7.512 19 12 7,483

OFT EDJ]E
ORIF Y PSIR
31 9 7.45:.::
33 3 7.435
37 -9 7.436

POS Z PT
NO. -IN- -PSI8-

1 8. C136 9.422
2 (1.869 9.688
3 8.102 9.,'-'.:64
4 8.136 9.998
5 0.169 10.173
6 8,204 10.303
7 8.238 ICI.383

BOUHBARY
POS
NO.

8
9

18
11
12
13
14

LRYEF" PROBE
Z PT

-IN- -PSI£-
0 271 18 488
0 384 18 512
gi 418 1ci 782
0 529 11 142
O 644 Ii 187
8 757 ii 539
8 874 Ii 721

POS Z
NO. -I H-
15 8.991
16 1.115
17 1.236
18 1.357
19 1.479
28 I. 68CI
21 1.728

PT
-PSI8-
11.835
11 768
12 15C1
12 263
12 347
12 325
12 388

CRLIBROTION
ORIF X PSI8

I -12.5 7.332
2 -11.5 7.328
3 -iCI.5 7.321
4 -9.5 7. 318
5 -8.5 7. 343
6 -7.5 7.348
7 -a..5 7.318
8 -5.5 7. 294
9 -4.5 7.313

18 -3.5 7,343
11 -2.5 7.321
12 -1.5 7.324
13 -Pl.5 7.335

PRNEL CEHTER LINE PRESSURES
ORIF X PSI8
14 0.5 7.347
15 1.5 7.343
16 2.5 7. 327
17 3.5 7.355
18 4.5 7.374
19 5.5 7.382
2(I 6.5 7. 448
21 7.5 7.458
22 8.5 7.4_.-7
23 9.5 7.488
24 I(1.5 7.487
25 11.5 7.526
26 12.5 7.654
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AMES TEST 22-116-1 JRN. 1976
NRSF4 SERIES HUMBER 0S12

MODEL NUMBER 4(I-0
SHUTTLE FRSI (NOMEX) MFITERIRL TEST

RUN NO. SEQ.NO. CONFIGURRTION
11 S PRNEL 3(CRLIBRRTION)

TUNNEL CONDITIONS
MERSURED

HNRLL PT P TTF M Q
-IN- PSI8 PSI8 DF - PSF8'
0. FIE1 18.64 Ii.E12 80 0.96 900

CRLCULRTED
T REYN RHO
DF M/FT SCF

4 5.529 0.001993

FORWRRD EDGE
ORIF Y PSIR

22 6 10.961
24 r-1 11.024
26 -6 10.960

PRNEL STATIC PRESSURES
PORT EDGE STRRBORRD EDt]E

ORIF X PSIR ORIF X PSIR
1 -12 10.959 11 -12 ICI.931
3 -6 IFI.947 13 -6 10. 913
5 0 10.983 15 0 10.982
7 6 11.019 17 6 iCI.971
9 12 11.212 19 12 11.225

RFT EDI]E
ORIF Y PSIR
31 9 11.194
33 3 11.174
37 -9 11.162

POS Z
HO. -IN-

1 0.03?
2 0.071
3 0.104
4 0. 138
5 0. 173
6 0. 208
? 8.243

PT
-PSIR-
14 365
14 __.G7
14 963
15 _'175
15 196
15 353
15 747

BOUNDRRY LRYER PROBE
POS
NO.

8
9

10
II
12
13
14

Z PT
-IN- -PSIR-
61.277 15 8_:14
FI.310 15 857
0.425 16 267
Ct. 537 16 396
0.654 17 162
0.768 17 347
N.886 17 765

POS
NO.

15
16
17
18
19
28
21

Z
-IH-
i. 805
1 127
1 247
1 367
1 498
1 611
1 731

PT
-PSIR-
1.':':.(i18
18.092
18.382
i:':.313
18.468
18.588
18.530

CRLIBRRTION PRNEL CENTER LINE PRESSURES
ORIF X

1 -12.5
2 -Ii.5
3 -10.5
4 -9.5
5 -8.5
6 -7.5
7 -6.5
8 -5.5
9 -4.5

ICI -3.5
Ii -2.5
12 -1.5
13 -0.5

PSIR
10.996
11 029
Ii 015
ii 063
Ii 021
ii 015
ii 002
10.959
1i.82::_
10.96E:
11.069
Ii.02_;
10.975

ORIF '/,
14 0.5
15 1.5
16 2.5
17 3.5
18 4.5
19 5.5
20 6.5
21 7.5
22 8.5
23 9.5
24 10.5
25 11.5
26 12.5

PSIR
18 977
ii 821
II 813
II 014
II 049
II 044
Ii 177
11 126
Ii 158
11 256
11 290
ii 365
II 55:",
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RHE'.-7 TE'.TT 22-116-1 JRH. 1976
HF_'7R '.i;EF.:I E'.': HUI'18EF.' 13'.712

MODEL HI_IHE:EF.:40-0
'7-;H1_1TT L E F F.:'.:71,::H0 r,1E)<::, r,lRT ER I RL T E'.-:T.

F.:I.It.4 t.40, :';EF!, i',4O, C0 i'.4F I GUF.:QT I 0N
1;" 1 F'RNEL :i: ,::C:RL I BRRT I Elt.1::,

TUt.Jt.4EL C0 t.4171T 101.4'..:;
HERSI.IREB

HHRLL PT P TTF
-IH- P'SIR F'SIR DF
i.00 I:B.63 10.98 87

- F''7;F R
0. '90 '_0 ?,

CALCULRTED
T REYH RHO
DF M FT SCF
10 5.442 0.001962

FORNRF.'])EDI]E
,_7F:IF Y F"SIR CF:IF '"

2 ._- 6 ICi.9 _.79 1 -12
24 0 1_'1.9'.-79 :3 - 6
26 -6 10.95:3 5 0

7
'_. 1o

PRNEL L-TTFITICF'RE'S'-;I_IF'E'S
FLFT EITGE ";TRRE',ORR17 EDGE

F'SIR ,3F:IF X P:;;IFi
I@.9:71 11 -12 18.9:35
10.996 1:i: -6 10.851
10. '9_.:9 15 0 10.87:_:
10.994 17 6 10.916
ICI.927 19 12 10. 954

RFT EDGE
0RIF ',' F'::71R
:-:1 9 1O. 677
:3:3 :i: 10.709
"" -'_ lP_._g'?._7 ( . _

POS
t-40.

1
2
3
4
5
6
7

Z
-IN-
0 042
0 078
0 114
0 151
0 1:3:9
0 226
0 262

ORIF
1
2
3
4
5
6
7
8
9

10
ii
12
1:3

PT
-PSIR-
14.754
15.186
15.676
16.013
16.408
16.906
17.2:35

801JHDRRY LR'Y'ER PROBE
F'OS Z PT POS Z PT
N0. - I i"4- - PS I R- HO. - I H- - F':i; I R-

8 0.298 17.569 15 1. :':07 18.526
9 O. :E::34 17. :B71 16 1.46'9 1',:7.492

10 0.490 18.456 17 1.629 18.579
11 0.651 18. 446 18 1.7:39 18.47:-',
12 @.812 18.502 i'9 I. 950 18.591
1:i: 0. 976 1:3. 524 20 2. 109 1:3,541
14 1. 143 18.4'98 21 2. 268 I:3.572

CRLIBRRTIOH
X

-12.5
-11 5
-lO 5

-95
-85
-75
-65
-55
-4.5
-3.5
-2.5
-1.5
-8.5

PRHEL CEIITER LINE F'RESSURES

PSIR ORIF X PSIR
11.015 14 0.5 10.95:i:
11.026 15 1.5 10.968
10.9:33 16 2.5 10.976
10.968 17 3.5 11.0:33
10.985 18 4.5 10.991
10.990 19 5.5 11.054
10.951 20 6.5 10.995
10.978 21 7.5 11.01:i:
18.975 22 8.5 11.020
10.981 23 9.5 11.061
11.010 24 10.5 ii.049
10.981 25 11.5 11.14:3
10.9:31 26 12.5 11.294

L =

)

)

A-28



/

RME'.-; TE'.';T 22-116-1 ._IFt1`I.1976
1`]R'7;R SERI EI:; 1`4I_11"tBER 0S 1 ,_:'

MODEL 1`41_IHE:ER4P1-0
'7;HUTTLE FR'7;I ,::I.4CIr'IEX::,MRTERIRL TEST

R1_1iq 1`]O. L:;EL.-.!,HO. C0 HF II] I_1RRT I 0 H
12 2 F'RHEL :3,'CRL I E:RRTI OH::'

T LIH1'4EL CI'j i'..I1"11T I 0 H'.-;
r'IER ,; _lREll C:RLCULRT EI)

HL,]RLL F'T F' TTF M Q T RE",'H
- I lq- F''7;I R P": I R 1",F - F':-;F R DF t'l ...F T
1.00 12.4:3 ,.'. .....

RH0
:gCF

0.001:319

FORHRRIm EDDIE
0I;:I F 'Y' F"._-';I R

,,:.P-' 6 7 , :'::':4
24 0 7. :",4:3
26 -6 7. :':5:.::

PRHEL STRTIC F'RESxlJRES
F'ORT EDr;E STRRE:ORR]i E],GE

ORIF >:: F'SIR ORIF :::: F"-;IFI ORIF
1 -12 ,".:"15 ii -12 7.316 :21

':":' _ 1:3 - 6 . _...,4 ":":":3 - 6 ," • _ ..... ," _....

5 _."1 7,2'?. 4 15 ;1 7.25:4 5::7
..... .-,,...,,:j,.' 6 ,' .295 1," 6 ,. ,.-....
,a. 12 7 . :-'.07 1,a.. 1..-" ",.',324

RFT EDGE
Y F':';IR
9 7. 188
•., ,". 116

-9 7. 149

F'0 :.-'; Z F'T
1`40. -IH- -F':';I R-

1 O. 0:27 9.79.6
2 £I.071 iCI.C192
:3 Pl. 1rl:'= 10.25:-:
4 CI.i:','710.616
5 0. 172 10. :E::::__R
6 rl.206 11.021
7 0. 241 11 •:':':3

BI:1t_1Hl'lFIR'Y' L R'Y'ER F'R0 E:E
F'OS Z PT POS Z
HO. - 11`4- -PSIR- 1`40. -11`4-

8 0.274 11.445 15 I. 170
9 Pl. :':07 11.774 16 1. :-:18

I0 8,446 12. :33:3 17 1,46,_:,'
Ii rl.5::':6 12.256 18 1.616
12 0.728 12.4:_::5 19 1. 763
13 0 ""-' 12 424 20 1 912, ,:.f .:. .

14 1.020 12.424 21 2.059

PT
-PSIR-
12.4.=,7
12.4:_::2
1 ".:'. 41 o
12.42:,I
1'7-', 405
12. :':64
12.466

CRLIE:RRTIOH F'R1`.IEL CE1`,ITER LIHE F'I;tExF;I.IRES
0R IF )<

1 -12 5
2 -ii 5
3 -i0 5
4 -9 5
5 -8 5
6 -7 5
7 -6 5
:-: -5 5
9 -4 5

I0 - :', 5
Ii -2 5
12 -i 5
1:", - 0 5

F'SIR
7 3::-:4
7 :':29
7 :'::':1
7 :'::':,"
7 :':47

7 :'-:Pl7
7 2:-:0
7 296
7. :B22
7. :B2 1
7. :-',:3t
7, :-',22

ORIF X
14 0.5
15 1.5
16 2.5
17 3.5
18 4.5
19 5.5
20 6.5
-" 1 7...R
22 8.5
23 9.5
24 10.5
25 II.5
26 12.5

F'SIR
7. :':O:3
7. :':17
7. :33:3
7.353
7.355
7 347
7:340
7 ::',50
7 :_5:_"::
7 :'-',9 ¢1
I" ,_' '.J .

7 416
7 5:":3
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FtMES TEST 22-116-1JRH. 1976
NRSR SERIES NUMBER 0312

MODEL HUMBER 40-0
SHUTTLE FRSI (NOMEX:. MRTERIF_L TEST

RUN NO. SEC!.HO. CONFII]URSTION
12 3 PSNEL 3(CSLIBRRTION)

TUNNEL CONDITIOHS
MERSURED

HNRLL PT P TTF M Q
-IN- PSIR PSIR DF - PSF8
I._:10 6.73 3,97 74 0.90 325

CSLCULRTED
T REYN RHO
DF H/FT SCF
-1 2.026 0. n00727

FORNRRD EDGE
ORIF Y PSIF_

22 6 3.951
24 El 3.947
26 -6 3.939

POS Z
NO, -IN-

1 C1._335
2 CI. _36g
3 c1.897
4 El. 129
5 c1. 162
g (1.195
7 8.22.

PORT EDI]E
ORIF X PSIR ORIF X

I -12 3.958 11 -12
3 -6 3.'_73 13 -6
5 0 3.'766 15 0
7 6 3.9T5 17 6
9 12 3.969 19 12

PSHEL STRTIC PRESSURES
STFIRBOARD EDGE

BOUHBSRY LRYER PROBE
PT POS

-PSI£- NO.
5.172 8
5. 271 9
5.431 1(I
5.547 II
5.69.1 12
5.781 13
5. 772 14

Z PT
-IN- -PSI8-
C1.258 5.829
8 289 6 F195
C1 423 6 228
C1 554 g 552
_} 67F1 6 _85
8 826 6 583
8 961 6 657

PSIR
3.953
3.953
3.958
3.'?.47
3. 963

8FT EDGE
ORIF Y PSIR
31 9 3.884
33 3 3.89CI
37 -9 3.89EI

POS Z PT
NO. -IN- -PSIR-

15 1.182 6.64(1
16 1.242 6.623
17 1.3.'i:3 6.544
18 1.523 6.635
19 1.662 6.614
20 1.801 6.649
21 1.948 6,597

CRLIE'RRTiON PRHEL CENTER LINE PRESSURE:_;
ORIF >,'

1 -12.5
2 -11.5
3 - 1C1.5
4 -9.5
5 -8.5
6 -7.5
7 -6.5
8 -5.5
9 -4.5

10 -3.5
11 -2.5
12 -I. 5
13 -ci.5

PSIR ORIF X
3. 969 14 Ct. 5
3.965 15 1.5
3.966 16 2.5
3. '752 1," 3.5
3.962 18 4.5
3.962 19 5.5
3.959 28 6.5
3.968 21 7.5
3.968 22 8.5
3.963 23 9.5
3.963 24 10.5
3.963 25 11.5
3.963 26 12,5

PSI8
3.965
3.965
3 966
3 ?e-6
3 968
3 968
3 97_'1
3 975

3 982
4.882
4.839
4. IEII

V

I
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AMES TEST 22-116-I JAN. 1976
NASA SERIES NUMBER 0S12

MODEL NUMBER 40-0
SHUTTLE FRSl (HOMEX> MATERIAL TEST

RUN NO. SEQ.NO. CONFIGURATION
13 1 PANEL 3(CALIBRATION>

TUNNEL CONBITIOHS
MEASURED CALCULATED

HWALL PT P TTF M Q T REYN RHO
-IN- PSIR PSIA ]:IF - PxFA DF M/FT SCF
1.00 5.44 2.23 74 1.28 326 -46 1.744 Ft.000454

FORWARD EBGE
ORIF Y PSiR

22 6 2.123
24 0 2.220
26 -6 2.119

PANEL STATIC PRESSURES
PORT EDGE STARBOARD EDGE

ORIF 'X PSIA ORIF X PSIA
I -12 2.115 II -12 2.189
3 -6 2.132 13 -6 2.109
5 8 2.128 15 @ 2.186
7 6 2.148 17 6 2.123
9 12 2.133 19 12 2.114

AFT EDGE
ORIF Y PSIR
31 9 2.133
33 3 2.123
37 -9 2.125

POS Z
HO. -IN-

1 0.634
2 0. _Z167
3 0. E199
4 F1. 132
5 FI. 166
6 0.20;I
7 8.234

PT
-PSIA-
3 170
3 434
3 628
3 678
3 9',_:9
3 927
4 110

BOUNDARY LAYER PROBE
POS Z PT POS
NO. -IN- -PSI8- NO.

8 0.266 4.524 15
9 0.298 4.485 16

18 0.435 5.153 17
ii 0.572 5.197 18
12 0.712 5.171 19
13 0.854 5.325 28
14 0.998 5.257 21

Z PT
-IN- -PSIA-
i. 147 5.26(I
i. 295 5. 329
i. 444 5. 341
1.593 5.3F17
I. 740 5. 338
1.888 5.319
2.03_.. 5.359

CRL
ORIF X

1 -12 5
2 -II 5
3 -10 5
4 -95
5 -85
6 -7 5
7 -65
S -55
9 -45
IFI -3 5
Ii -2 5
12 -i 5
13 -0 5

IBRATIOH PANEL CENTER
PSIA
2 226
2 224
2 135
2 114
2 147
2 153
2 155
2 138
2 12(1
2 135
2 141
2 122
2 112

LINE PRESSURES
ORIF

14
15
16
17
1S
19
20
21
22
23
24
25
26

X PSIR
0 5 2.884
1 5 2 079
2 5 2 046
3 5 2 083
4 5 2 155
5 5 2 143
6 5 2 153
7 5 2 169
8 5 2 166
9 5 2 0'?.2
10 5 2 039
11 5 2 138
12 5 2 221
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RLIH HO.
I:-:

HMRLL
-IH-
I .PEI

FORHFtRD
0R I F Y

22 g
24 0
2g -g

]- i'.F'J.._ Z
HO. - IH-

1 0,037
2 0,072
3 0. 106
4 0,141
5 0. 177
g 0,21:3
7 0,247

lIME:';TE:';T22-I16-1 .JFIH.1976
HR'.;;F_ :-';ER IE::;HI.Ir,IBER I.'I:-;12

t'lt"IDEL HUHBER 40-n
'.';HI_tTT LE F F.::'-;I ,::HN['IE ::<) MAT ER I RL T E:2T

8 EL.-.!,HN, z:n t'4F t C;LIRFtT I n H
2 PRNEL :3'::C:AL I BRRT I NN ::,

TUt'tHEL Cn HDI T I n H'.:;
t'IERSURE]]
PT F' TTF

F'SIR F'SIR DF
10.02 4. 14 80

ORI F
1
2
:3
4
5
6
7
:-3
9

10
11
12
1:3

M C!
- P'.-';FA

1.20 599

CRLCUL_TED
T RE","N RH0
DF r,1..."FT L-':CF

-40 :q,15::: O. FIOCIE',2:':

EDI]E
PSIR
3. 974
4. 156
:3. 977

PRIiEL 8TF_TIL':PREL-';'.-';UREP';
PORT EDgE F;TRF.:BOF_RDEDGE

0 RI F ,',( P81 FI 0F.'.I F 14 P'S1I:t
1 -12 :-3.97:3 11 -12 3.'957:
:3 -6 :",.9'91 1:3 -6 :':.925
5 O 3. 964 15 0 :,:. 930
7 6 :.'-,',9'96 17 6 :':. 94 :-3
9 12 3.99:3 19 12 3. 995

I_FT EDGE
0R IF Y F'81 R
:':1 9 3. 926
3:3: 3 3. '954
:':7 -9 3. 941

BOUI'JDRRY LRYER PROBE
PT POL:; Z PT POS Z

-F'x IR- I'IO. -IH- -P'.BIF_- H0. -IH-
e.. :':90 :': O. .'--:-31 ',':. 9:3O 15 1. 18:2
6.7:_'-,'t 9 8.314 9.223 16 1.3:.:,'6
7. 065 10 0. 456 9. 766 17 1.4:::7
7,486 11 O. 599 9. 816 18 1.8:35
7,902 12 0,742 9.811 19 1.782
i% .% _ ,'l,:,, .-:._.- 13 Pl. ,:,",:,",.,o g.. ',-'.17 28 1. 9 :'-:1
',-:, 562 14 1. 037 9. 840 21 2. 078

F'T
-F'S I FI-

9 :':25
9 :-':48
9 :",4 e
'9 :q:3',-:
9 856
9 :-::32
9 882

CFtL I BRFIT I ON
>::

-12 ,5
-11 5
-18 5

-9 5
-8 .5
-7 .5
-6 .5
-5 5
-4 5
-3 .5
-2 .5
-1 .5
-8 ,5

PRNEL
PSI8
4. 188
4. 183
3. 986
3.981
4 031
4 833
4 03e,
3 990
3 '948
3 995
:2 992
:3 970
:3 950

CENTER LIHE PRESSIJRE8
ORIF g

14 0.5
15 1.5
16 2.5
17 :.'-:..5
18 4.5
1'9 5.5
2r'I 6.5
21 7.5
22 8,5
23 9.5
24 10.5
25 11.5
26 12,5

F':SIFI
3 899
3 87:.'-,'
3 826
3 916
4 01:3
4 012
4 031
4 109
4 01g
3 L::77
3 81',-',
4 084
4 076
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Ar'IE"; TExT 22-116-I JAN. 1976
HA":A '-;ERIEg; NUMBER L:,I-

MODEL NUMBER 48-0
',-;HLITTLEFR'.-';I,'NOMEX, HATERIAL TE:';T

RI.IH 1.40,5;Er!.Nn. Ci-i1.4P IGLiRRT In1.I
I ::: :-: F'RNEL 3 ( CRL I E:RAT I 0 N )

TLII,INEL CAND IT InNS
MEASURE9

HI4FILL PT F' TTF
-IN- F'SIA F':--;IA DF
i. An 16..2 6. :-3:-: 98

r,1 0
- F".-;FB

I.20 IAOI

CALCULATED
T REYN RHO
DF M,'FT SCF

-27 5. A54 A. 001S35

FORNAR9 EDGE
ORIF Y PSIA

22 6 6.62:::
24 0 6.93:':
26 -6 6. 654

F'RNEL STATIC: PRESSURES
PORT EDGE STARBOARD EDGE

ORIF ',:.iP:';IA ORIF X PSIA
I -12 6.662 II -12 6.648
:-: -6 6. 686 13 -6 6.55:3
5 0 6.6:30 15 0 6. 574
7 6 6. F.,51 17 __, 6.570
'9 12 6. F:_.76 19 12 6.68 :-:

AFT EDGE
ORIF Y PSIR
Sl 9 6.577
3:3 S 6.662
37 -9 6.521

F'rl:-'; Z
N0. - IN-

1 8.038
2 0.077
,%•-, 0. 116
4 0. 155
5 0. 195
6 0.2:'.'5
7 A. ;27 :'-',

BOUNDARY LAYER PROBE
F'T POS Z PT POS

-F':':IA- NO. -IN- -F'SlA- I.IO.
10.975 '.':A.SII 15.55CI 15
11.812 9. 0.24'9 15. S5:-: 16
12.2',':I IA 0.501 16.529 17
12.999 ii 0.657 16.576 18
1:3. ',-::36 12 O.,SIS 16.569 19
14.251 1:3 0.971 16.5:.'-.'8 20
14.841 14 i. 1:31 16.561 21

Z

-IN-
1 298
1 450
1 6CI'9
1 766
1 926
2 8:':4
2 242

7
:;:
'9

10
Ii
12
1:::

C:RLIBRFIT1011
0R IF ::,'

1 -12 5
2-ii 5
3 -10 5
4 -9 5
5 -8 5
6 -7 5

-6 5
-5 5
-4 5
-:':5
-2.5
-1.5
-0.5

F'RNEL
F'SIR
7 86:-:
6 L::97
6 __.7F_.
6 721
6 :-'.A I
6 785
6 7,,-'9
6 691
6 644
6 7:'::3
6 674
6 678
6. F'_:'.'-'

CENTER LINE
AR IF
14
15
16
17
18
19
20
21
_.,
(.._.

2:",
24
25
26

PRESSURES
X PSIA

0.5 6.594
1.5 6.490
2.5 6.464
3.5 6 704
4.5 6 707
5.5 6 760
6.5 6 E:19
7.5 6 :':97
8.5 6 676
9.5 6 445
161.5 6 590
11.5 6 782
12.5 6 729

F'T
-F'S I A-
16.5:38
16. 566
16.541
16. 560
16.5:':i
16. 578
16.566



£MES TEST 22-116-1J£N.1976
HRSR SERIES NUMBER 0S12

MODEL HUMBER 4C1-0
SHUTTLE FRSI (HOMEX) MATERIFtL TEST

RUH NO. SEQ.HO. COHFIGURRTIOH
14 1 PRHEL 3,:i CRL I E,'RRTI OH)

TUHHEL CONDITIONS
MEASURED

HHRLL PT P TTF
-IN- PSIR PSIR DF
C1. E1CI 16.72 6.88 94

CRLCULRTED
M Q T REYH RHO
- PSF8 DF M/FT SCF

1.28 1001 -38 5.1(12 0. Ct01344

FORHRRD EDGE
ORIF Y PSI£

22 6 6.714
24 8 6.928
26 -6 6.692

PRNEL
PORT EDGE

ORIF X PSIR
1 -12 6.663
3 -6 6.673
5 C1 6.626
7 6 6.66_'1
9 12 6. 685

STATIC PRESSURES
STRRBORRD EDGE FIFT EDt]E

ORIF X PSIR ORIF Y PSIR
II -12 6._.'27 31 9 6.77CI
13 -6 6.595 33 3 6.64i
15 C1 6.554 37 -9 6.616
17 6 6.573
19 12 6.664

POS Z PT
NO. -IN- -PSIR-

1 8.833 10.179
2 8.878 1(1.759
3 0. IC15 11.162
4 0.141 11.619
5 8.175 11.838
6 8.214 11.942
7 8.251 12.1-'-:4

BOUHDRRY LRYER PROBE
POS Z PT POS
NO. -IH- -PSIR- NO.

8 8.286 12.687 15
9 8.321 12.628 16
18 8.467 13.359 17
11 8.614 14.451 18
12 0.7__.I 15.881 19
13 CI.91 _:I 15.664 28
14 i.C164 16.263 21

Z
-IN-
1 218
1 372
1 527
I 6',-':1
1 335
1 99n
2 143

PT
-PSI_-
15 3C13
16 437
16 4,':.',3
16 527
16 553
16 547
16 53',_-','

CRLIBRRTION PRHEL
ORIF X PSIR

i -12.5 6.9Ct5
2 -11.5 6.9Ct6
3 -18.5 6.734
4 -9.5 6. 664
5 -8.5 6.741
6 -7.5 6.746
7 -6.5 6. 749
8 -5.5 6.634
9 -4.5 6.652

18 -3.5 6.653
11 -2.5 6.629
12 -1.5 6.579
13 -ci.5 6.566

CEHTER LINE PRESSURES
ORIF X PSIFI
14 0.5 6.514
15 1.5 6.534
16 2.5 6. 449
17 3.5 6.439
18 4.5 6. 712
19 5.5 6.71':_.'
28 6.5 6.738
21 7.5 6.797
22 8.5 6.749
23 9.5 6.695
24 18.5 6. 596
25 11.5 6.677
26 12.5 6.691

2

)
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(

(

AMES TEST 22-116-I JAN. 1976
N838 SERIES NUMBER 0312

MODEL NUMBER 46-0
SHUTTLE FRSI ,:.NOMEX) MATERIAL TEST

RUN NO. SEQ.NO. CONFIGURATION
14 2 PANEL 3(CALIBRATION)

TUNNEL CONDITIONS
MEASURED

HNRLL PT P TTF
-IN- PSIA PSIA DF
0. EI(I I_:I.83 4.14 82

M Q
- PSFA

1.20 6_-10

CALCULATED
T REYN RHO
DF MxFT SCF

-39 3.147 6.660826

FORWARD EDGE
ORIF Y PSIA
Go 6 3.995
24 0 4.148
26 -6 4. E169

PANEL STATIC PRESSURES
PORT EDGE STARBOARD EDGE

ORIF ',::'. PSIA ORIF ',::', PSIA
1 -12 3.995 Ii -12 3.982
3 -6 3.989 13 -6 3.937
5 Pl 3.979 15 (i 3.932
7 6 3.982 17 6 3.945
9 12 3.969 19 12 3.995

AFT EDGE
ORIF Y PSI£
31 9 4.165
33 S 4.63(I
37 -9 4. _334

POS Z
NO. -IN-

1 El.631
2 El.664
3 0. 696
4 0.129
5 Pl.163
6 0.197
7 Pl.231

BOUNDARY LAYER PROBE
PT POS Z PT POS

-PSIA- NO. -IN- -PSIA- NO.
6.698 8 0.263 7.333 15
6.337 9 8.295 7.498 16
6.457 1FI 0.430 8.845 17
6.852 ii _'I.562 8.619 18
6.989 12 8.699 8.773 19
7. P193 13 6.8:36 9.153 26
7.220 14 0.974 9.6E13 21

Z
-IN-
1 116
1 257
1 398
1 540
1 68Pl
1 82E1
1 962

PT
-PSIA-
9.604
9.887
9.940
9.868
9. 962
9.916
9.871

CALIBRATION PANEL CENTER LINE
ORIF X PSIA ORIF

1 -12.5 4.133 14
2 -11.5 4.133 15
3 -IPl.5 4. 0F17 16
4 -9.5 3.996 17
5 -8.5 4. P136 18
6 -7.5 4. E13_3 19
7 -6.5 4. L-118 2EI
8 -5.5 3.988 21
9 -4.5 3.951 22

16 -3.5 3.942 23
II -2.5 3.945 24
12 -1.5 3.921 25
13 -0.5 3.899 26

PRESSURES
X

E15
15
25
35
45
55
65
7'5
8.5
9.5

lrl. 5
11.5
12.5

PSIA
3.882
3.887
3.841
3 861
3 984
3 983
3 991
4 P'i27
4 828
3 985
3 923
3 97:-':
4 616
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AMES TEST 22-i16-I JF_N.1976
HSS8 SERIES NUMBER 0312

HO]]EL NUMBER 4Ei-O
SHUTTLE FRSl (NOMEX) MRTERIRL TEST

RUN NO. SEQ.NO.
t4 S

MERSURED
HNQLL PT P
-IN- PSIR PSIR
0.0F_ 5.45 2.24

FORNRRD EDGE
ORIF Y PSIR
-..o 6 2.14,'_-','
24 0 2,212
26 -6 2.141

POE Z
HO. -IN-

1 8.631
2 _1. (163
3 El. _394
4 _3. 126
5 (1. 157
6 (i.189
7 8.221

COHFIGURRTIOH
PQNEL 3(CRLIBRQTION)

TUNNEL COHDITIOHS

TTF M q
DF - PSFR
74 1,28 326

CRLCULRTED
T REYN RHO
£1F M/FT SCF

-46 1.744 0.0Ci(1454

PRHEL STRTIC PRESSURES
PORT EDGE STRRBORRD EDGE

ORIF X PSIR ORIF X PSI8
I -12 2.13..'-,'ii -12 2.128
3 -6 2.132 13 -6 2.114
5 ¢J 2.123 15 (i 2.112
7 6 2.138 17 6 2.121
9 12 2.136 19 12 2,14,:.,'

BOUNDRRY LQYER PROBE
PT POS Z PT POS

-PSI8- NO. -IN- -PSI8- NO.
3. 14:-: :B 8.252 :':, 7:':2 15
3.385 9 8.282 3.757 16
3.362 I_'I 8.413 4.889 17
3.457 11 El.543 4.112 18
3.475 12 _3.676 4.512 19
3.58EI 13 El.8_39 4.534 2¢I
3.442 14 El.943 4.7F18 21

RFT EDGE
ORIF Y PSI8
31 9 2.335
33 3 2.2.'-35
37 -9 2.2',':5

CRLIBRRTION PRHEL CENTER
ORIF X PSI8 ORIF

1 -12.5 2 . 2_Z1_3 14
2 -11.5 2.2rt@ 15
3 -I(I.5 2.174 Ig
4 -9.5 2.128 17
5 -8.5 2.144 18
_.. -7.5 2.151 19
7 -6.5 2.149 2EI
8 -5.5 2.143 21
9 -4.5 2.141 22

18 -3.5 2.139 23
11 -2,5 2.112 24
12 -1.5 2,114 25
13 -_Z1. 5 2.8'?.8 26

Z
-IH-
I. (185
1 227
1 37(_
1 515
1 657
1 8_IIFJ
i 944

LINE PRESSURES
X PSI8

1.5 2 _'188
2.5 2 E172
3.5 2 1(19
4.5 2 153
5.5 2 147
6.5 2.152
7.5 2.153
8.5 2.155
9.5 2.139
I(1.5 2. I_,17
11.5 2.127
12.5 2.175
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-PSIR-
4 949
5 (160
5 iii
5 134
5 14E1
5 335
5. 276
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C

RIJN HO.

15

FIMEx TE'.-:T22-i 16-I JFIN.1976

NRL:;FISERIE:E; HUMBER 0S12

HODEL HIJHE:ER 40-0

'.-;HIjTTLEFR'.E;I,:INOME',::',)MRTEF:.IFILTEST

SEC!.14n. r:0NFIi]I.iF.:FITI0H

I PFIHEL 2,:IL..'N)=1.5

(

TLIHNEL CONIIITIONS

t,1EASLtF.:E1] C:RLCL1LRTEl-I

HNRLL PT F' TTF
-114- F'S IR F'SIR DF

t'l C.! T RE","N RH0
- F''7;F FI l] F t'l .."FT Sr: F

0.00 _ "-'= 1.67 65 1...": ':'. :-:2 6 - ,:,".-" 1 . _..9 6 0. rl_0 0 :':_7 _-1

F'RHEL F;TRTI C F'RE:E;SLIF.:ES

FORNF_RI',ED,]E F'OF.:T El'hIE :-;TRRE:ORF,'.DETn]E FIFT EDGE

ORIF '," PSIR OR[F ,.'.,"F'SIR ORIF ):: PSIR ORIF. Y PSIR

22 6 1,=-"-..,.:,4. 1 -12 1.566 11 - 12 1,5:39 :-:i 9 I.='.4-
24 8 1, F,_4'-q..3 -6 1..=,..._,':'1 1:-: -6 1. =.-,_,....,: 2:-: :-: 1.571
2; -6 1 F,17 5 0 i _'=';'1.=, _-_ 1,566 :",7 '_. 1 = ".... ._,_,_ .. _ -. , ,_d:,4

7 6 1.591 17 6 1•564
'q. 12 1 .=,'-' . ..__"..... :,I I':'.12 1 F,,,

BL'IIJi"41]RR'Y' L R"/E R PRCIBE

F'n!:; Z F'T F'OL:; Z F'T F'F;S Z F'T
ti n. - I H-- - F':';I R- HO. - I H- - F':-;I R- 1-4rl. - I tl- - F''.-';I R-

1 r_. r_29. .-..-,.... F, " _.i. 17:6 ':'- ':'.g2• __,,:,._ b., _.,.. 15 0,694 4,88'?
•.-" O, P_F,4.... "..-',72_ 9 O. 206 3, r_4',-3 16 0, 7__.7 4, ¢_40
.3 O. 07:-', 2. ',::O:_:', 10 0. 2'?:3 :3.146 17 0. 845 4. 367
4 0, 10C_ 2 ':'.=;_q 11 C1."-'= :3. '.... ' 8.......... -',, .... -::."::, 1 O, '?21 4. :':02
5 8, 12:2: ..", 94P_ 12 8,457 :3..=;:_:',6 1'_. 1 .0 _7_.'___ 4, ='..,4.._',"
6 0,145 :3 r117 1.:: 0.:'.:, _• " ..,.-,.. :'::. _ 5 :-: 20 1 0 :-:t 4.635
7 0. 165 :.'-',.005 14 CI.617 :3.',".96 21 1. 161 4.495

$
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RUH NO.

15

FIHEfi TE'.-;T ;.:'2-116-1 JFIH. 1976

HR'._:;R'.-qERIES HUMBER i'tS12

Hril'IEL HI_IHBEF.'.48-0

'.-';HUTTLE FF.:'.';I ,::t4n1.,1E:=.:',)HRTERIFIL TE_';T

SE17_,t.1i.-'1, Ci'1HF I GI_1F.:FIT I 0 I"1

;J F'Ri-.lEL 2 ( L .."W::,= 1,5

TIj Hi-.4EL C0 H[_I T I 0 H'.'_

1.,1ERSURE[_ CFIL CI_1LRT E]]

HHRLL PT F' TTF
- I N- P :/;I FI F'',:;! R .OF

1"1 L.'.! T RE',"1t RHFi
- P '.:;F FI "['lF t'l .."F T SCF

_I._00 11 .,-.'_"9, 3. :._,b'"72 1 . 4¢1 700 -,'-"7 3,579 cl. ct007:-_i

F'RHEL :';TRTIC F'RESfiI_IRES

FOI_:WRR]] EDGE PORT EDGE :-;TFIRBOFtF;;:1:iE]]GE I:tFT ETIr;E

0 I;:I F Y PS I FI 13R i F ::.:: F"7;I R 0 I;;.:I F ,':.:: F".-31FI :1F.'l F ",-' F'S I R

22 6 :3.61:3 1 -12 :3,541 11 -12 :3.500 3t 9 4.:34_.'1
24 O :.",',567 3 -6 :3.5:.::',': 1:3 -6 :3.5:.'-,'4 33 :3 3. :':44
26 -6 :3, 58@ 5 _.'1 :",, 557 15 O :3. 545 37 -9 3.7:35

7 g 3. 557 17 g 3,529
9 12 3. 918 19 12 :3,570

BOI_II'.t[IFIR"_"LR","EF.'. F'ROE:E

F'OS Z F'T POS Z PT F'OS Z F'T
HO. - I N- - F':';I FI- NO. - I H- - PS I R- NO. - I t-4- - F':'; I R-

1 0,027 6, 1:':5 8 8.17I 7.287 15 8,792 i0.929
2 8. 048 6,489 9 0. 193 7. 285 16 0. 892 18. 187
3 8,867 6,560 lO 0.295 7.724 17 0,994 18.277
4 O. 088 6.6',-::1 iI 0. :',95 8. :301 18 I. 097 10. 576
5 0. 108 6.804 12 0.495 :-:.5:-:6 19 i.200 l_rl.e.:4:_::
6 O. 129 6.9 :':7 I:': 0.596 9.091 20 1.30:-: iN. 67:':
7 fl.150 7. 054 14 0. g'?5 9. 464 21 I. 405 Irl.721

A-38
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F.:UH HO.

15

Rr'IE'S TE'.=';T 22-116-1 .JRH. 1976

HRf;R SEF.:IES HUMBER 0812

r'IOI]EL HLIHBEF.: 4r1-0

',-;HUTTLE FR:-;I ,::HEiME',==',)HRTERIRL TEST

SEC!, rio. COHF IF;UF.:RTIOH

:-', F'RHEL 2 ,.:L.."W) = 1,5

(

TI_1HNEL C0 HB I T I izIN:-';

['1ERF;I..IRE]] CRLCIJLRTEB

HHRLL F'T F' TTF
- I N- F".:;I R p _ I R BF

M IT.! T RE","H F.'H:
- F'SFR 1iF H.'FT '.-;CF

8 C_FI 17.7:': 5 5-' 82 1.48 1181 -71 5.4:':I

F'RHEL STRTIC F'RESSL1RES

FORHRF.'.B EDGE PORT EBGE "TRE'B]RF.'I EBGE RFT

0 RI F 'f F''.';I R 0 F,:I F >.: F'x I R ] F,'I F :.-: F''.';I R 0 R I F 'Y'

2 2 6 ,_M.7 :q4 1 - 1 2 ..,=.g 4 :E,, 1 1 --1 2 ".'=• _._.:3. :': 1 '_'.
24 8 5.7r1:_=', 3 -6 5.645 1:-: -6 5.59:", :'::-: 3
2__- - 6 5. ,'-':-',8 5 _.-1 5.65',': 15 0 5.61 :-: :37 - 9

7 6 5.59',-: 17 6 5.519
9. 12 6.58;- 19 12 5. 628

E:OI_IHT_RRYLR","ER PROBE

F'0 !=; Z PT F'0 _-'; Z F'T F'0 .," Z
HO, - I H- - F".';I R- HO, - I N- - F':';I R- HO, - I N-

1 8. P1:3:': 18. r19.9 8 rl. 2c13 11.694 15 1.841
2 r_.057 1rl.412 9 8.228 11.952 16 1.183
:B 8.8:-:2 1FI. 669 18 r_. 362 12.991 17 1.322
4 8.186 11.824 II 8.4'?5 14.114 18 1.462
5 8. l:3r_ 11.2:=:8 12 rl.631 14. 787 19 1. 599
6 8. 154 11.424 12 8.765 15. _TR 28 I. 7:3,."
7 8.178 11.4137 14 8.982 16.3__.8 21 1.874

8.881208

EDGE

PL=;IR

7. 287
6. 178
5.816

F'T
-F':-';I R-

i6.659
16.9 :':6
16. 989
17. 884
17. 155
17. 148
17.1"" .-, ..,

_- A-39



FIMES TEST 22-116-I JFIH.1976

NRS8 SERIES HUMBER OSI2

MODEL HUMBER 4CI-0

SHUTTLE FRSl <HOME::<) MFITERIBL TEST

RUN NO. SEQ.HO. CONFIGURATION

le. 1 PBHEL 2(L/W>= 1.5

TUHNEL CONDITIONS

HERSURED CRLCULRTED

HHRLL PT P TTF
-IN- PSI8 PSI8 DF

M Q T REYH RHO
- PSF8 DF M/FT SCF

i.0_:I 17.70 5.55 97 1.40 1099 -60 5.276 0.001165

PFINEL STFITIC PRESSURES

FORWFIRD EDGE PORT EDGE STRRBORRD EDGE 8FT EDGE

ORIP Y PSIFI ORIF X PSIFI ORIF X PSIFI ORIF Y PSIFI

22 6 5.844 1 -12
24 0 5.759 3 -6
26 -g 5.834 5 0

7 6
9 12

5.649 II -12 5.643 Sl 9 5.607
5.647 iS -6 5.575 33 S 5.792
5.690 15 0 5.617 37 -9 5.569
5.638 17 6 5.501
5.660 19 12 5.636

BOUNDFIRY LFIYER PROBE

POS Z PT
HO. -IN- -PSlS-

POS Z PT POS Z PT
HO. -IN- -PSI8- NO. -IN- -PSIB-

1 0.043
2 n.081
3 0.117
4 0.155
5 0. 194
6 0. 231
7 0.268

10 974
11 657
12 376
13 049
13 985
14 533
15 231

8 0 304
9 0 340

10 0 52(1
11 0 703
12 0 887
1S 1 074
14 1 26t

15.778
16 177
17 _317
16 843
16 904
16 941
17 001

15 1.447
16 1 631
17 1 815
18 2 C10_]
19 2 182
28 2 365
21 2 484

17.047
17.863
17.097
17.010
17.017
16.966
16.955

......
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(

RMES TEST 22-116-I JRH. 19T6

HRS£ SERIES HUMBER 0312

MODEL NUMBER 40-0

SHUTTLE FRSI ,:.MOME>=;>MATERIAL TEST

RUN HO. SEQ.HO. COHFIGURRTIOH

16 2 PI':IHEL 2,:'.L,"N::,= 1.5

TUHHEL COHDITIOHS

MERSUREIt

HNRLL PT P TTF M [;!
-IN- PSI8 PSI8 ]'IF - PSF8

1. E_EI 11.29 3.55 94 1.40 781

FORHRRD EDGE

ORIF Y PSIR

22 6 3.692
24 El 3.647
26 -6 3.7E_4

POS Z PT
HO. -IN- -PSIR-

_:I039
(I 874
_:II(19
0 143
_-I179
_:I215
_'I249

7 E115
7 453
7 873
8 372
8 741
9 321
9 6P19

1
2
3
4
5
6
7

PRHEL STRTIC PRESSURES

PORT EDGE

CRLCULRTED

T REYH
DF M.-'FT

-62 3.394

STRRBORRD EDGE

ORIF X PSIR ORIF X PSI8

1 -12 3.625 11 -12 3.614
3 -6 3.567 13 -6 3.548
5 F1 3.588 15 O 3.557
7 6 3.592 17 6 3.548
9 12 3.682 19 12 3.573

BOUHDRRY LRYER PROBE

RHO
SCF

(1.00(1749

8FT EDGE

ORIF Y PSI8

31 9 3.574
33 3 3.644
37 -9 3.562

POS Z PT POS Z PT
NO. -IN- -PSI8- NO. -IN- -PSI8-

IFI 186
I_:I214
10 842
IEI 949
IPI 837
I(I 890
I(I 890

8 0.284
9 8.317

10 0.471
ii 0.628
12 8.782
13 0.939
14 I.09:?,

15 1.258
16 1.414
17 1. 5175
18 1.732
19 1.891
20 2. 6149
21 2.2E16

10 917
i(I 983
161 951
11 819
10 978
10 976
10 967

(
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RUN NO.

16

8MES TEST 22-116-I JRH. 1976

HRS8 SERIES NUMBER OSI2

MODEL HUMBER 40-0

SHUTTLE FRSI (NOMEX) MRTERIRL TEST

SEQ. NO. COHFIGURRTION

3 PBHEL 2(L,'N>= 1.5

TUNNEL CONDITIONS

MERSURED CSLCULSTED

HNRLL PT P TTF
-IN- PSI8 PSI8 DF

M Q T REYN RHO
- PSF8 DF H/FT SCF

I.C10 5.26 1.65 80 1.4EI 3°6 -72 1.635 El.nPiCIS58

PFIHEL STRTIC PRESSURES

FORNRRD EDGE PORT EDGE STRRBOBRD EDGE 8FT EDGE

ORIF Y PSI8 ORIF X PSI8 ORIF X PSI8 ORIF Y PSI8

22 6 1.583 1 -12 1.578 11 -12 1.565 S1 9 1.598
24 0 1.557 3 -6 1 . 61_'1 1S -6 1.580 33 S 1 . 6P19
26 -6 1.55CI 5 El 1.6¢19 15 0 1.6C14 37 -9 1.6CII

7 6 1.619 17 6 1.5'98
9 12 1 . r::89 19 12 1.609

BOUNDFIRY LRYER PROBE

POS Z PT POS Z PT POS Z PT
NO. -IN- -PSI8- NO. -IN- -PSIR- NO. -IN- -PSIF_-

1
2
3
4
5
6
7

(1 035
C1 c166
0 (1'?.5
8 125
_'1 156
Ct 186
CI 217

3 1C13
3 2C12
3 379
3 615
3 8_'18
S 891
3 943

8 h 247
9 C1 277

18 8 418
11 _3 555
12 El 69,.-'.'
13 L'4 837
14 El 973

4 382
4 588
4 821
5 119
5 ¢161
5 068
5 P164

15 1.117 5.068
16 1.265 5. (179
17 1.42_:I 5. F191
18 1.573 5.094
19 1.727 5.126
2PI I. 88PI 5,119
21 2. ClSt 5. 11CI

A-42



RHExTExT 22-116-i JRH.1976

NR'.SR_S;EF.:IEx HUHBEROS12

HODELHLIHBER40-0

'.--;HUTTLEFRSI (:I]OHE>:::,FIRTERIRLTE:BT

RLINI]El. SEF!.HO. E:OHFII]URRTIOH

17 i PRHEL2,::L/W::,=1.5

T IJNNEL C:0 N]] I T 10 t.4'.-':

I'IER ";UF.'ED CRLCUL RT El]

HNRLL F'T F' TTF
- I H- P'._:;I R P:'; I R 1]F

M L.q T F.:E 'Iii'_14 _ H0
- PSF R lJF M/ F T '.';CF

1.;z10 11.45 :-:.9 :': 77 0.60 3:2g_ 41 2. "'''',._= 0._01505_

F'RNEL C;TRTIC F'RE'.-;r;I_IRE'.E:

FOF.'WRF.'I" EDGE PORT EDGE .'--_;TFII_:BEIRF.:ZIEDC;E RFT EDGE

CF.'I F "," F'81 R 0 R I F ::'=: F'81 R 0F.:I F )( F'8 1R ] I_'I F Y F".'-;I R

22 6 8.9:3:-: 1 -12
24 0 8.941 :3 -6
26 -6 :':. 94;-: 5 F1

7 6
9 12

8. :349 ii -12
'-' 94'8 1:3 -6£"_.

8. 941 15 0
8.9:':I 17 6
:-:.799 19 12

8.948 31 'a. ,_,°.64 '_..
8,928 33 3 8. 681
8.937 37 -9 8.629
8,924
8.888

B0 I_1Hll RR"," LR","ER F'F.'.0 BE

F'0 F; Z F'T F'0:-_ Z F'T P08 Z PT
H0. - I H- - F"-;I R- NO, - I N- - F'81 R- H0. - I N- - F"-';I R-

1 0 0:3:':
2 0 06:':
3 0 P1'91
4 0 120
5 0 150
6 0 17'3
7 0 2P19

10.276
10 452
10 540
10 560
10 750
10 831
10 788

8 0.238 11.034
9 0.266 10.983
10 0.399 11.227
ii 0.5:31 11.374
12 0.668 11.332
1:30.E;03 11.417
14 0.939 11.452

15
16
17
18
19
20
21

!.0:30
1 221
1 362
1 505
1 645
1 789
1 9:33

Ii :340
Ii 425
Ii 402
Ii 406
Ii 427
Ii 307
Ii :326

(
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RUN NO.

17

£MES TEST 22-116-1 JRN. 1976

NRSR SERIES NUMBER 0S12

MODEL NUMBER 48-0

SHUTTLE FRSI (NOMEX) HSTERIRL TEST

SEQ. NO. CONFIGURRTIOH

2 PSHEL 2(L/W::,= 1.5

1.00

TUHNEL CONDITIONS

MERSURE]]

PT P TTF
PSIR PSIR I'IF

15.80 12.37 77

CRLCULRTE]]

M Q T REYN RHO
- PSFR DF M,'FT SCF

0.60 451 40 3,765

PRHEL STRTIC PRESSURES

FORNARD EDGE PORT EDGE STRRBOARD EDGE

ORIF Y PSI8 ORIF X PSIR ORiF X PSIR ORIF

22 6 12.368 1 -12 12.3'94
24 0 12.368 3 -6 12.359
26 -6 12.355 5 _ I2.355

7 6 12.363
9 12 12.17'?

11 -12 12.373 31
13 -6 12.339 "-'"......
15 O 12.347 37
17 6 12.321
19 12 12.183

BOUNDRRY LRYER PROBE

POS Z PT POS Z PT POS
NO. -IN- -PSIR- NO. -IN- -PSIR- NO.

1 0.034 14.280 8 8
2 0.866 14.366 9 0
3 0.897 14.617 lO 0
4 0.129 14.765 Ii 0
5 8.161 14.848 12 El
6 0.1'73 15.F128 13 _}
7 8.224 15.040 14 1

256
287
429
571
719
868
(11,'3

15.164 15
15.371 16
15.661 17
15.682 18
15.658 19
15.691 28
15.674 21

0.002(175

RFT EDGE

Y PSI8

9 11.9.91
3 11.9:-:4

-9 11.943

Z PT
-IN- -PSIR-

1.175 15.766
1.329 15.811
1.487 15.571
1.644 15.642
1.79'9 15.762
1.958 15.673
2.117 15.839

.4

)._j
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RUN t.lO.

17

AI'IE:-; TEST 22- 116- 1 .JAN. 1976

NASA SEF.:IEx NUMBER 0'-;12

HODEL NUHBER 40-0

SHUTTLE FR:-;I ,::HCiHEX) MATERIAL TEST

SEL-.!.t.40. C:0 t.4F I GURRT I 0 H

:3 F'AHEL 2(L,.'N::,= 1.5

(

T Ij [i][.]EL C:I:1H ]'11 T I 0 t.4s

r,1E_SUREB C:AL C:ULAT E]]

HWALL F'T F' TTF r'1 g! T REYN RHn
- I[1- F''.:;I8 p::;IA ]'iF - F'SFA ]]F M.."FT :E;C:F

1.00 21.II 16.54 :-:i 0.60 601 44 4. '377 0. _:I ml_ llI_:I I'I _= _'--I ll

F'RHEL :';TATIC PRES'.:;IJRES

FORNARD E]],]E PORT E]]gE :-;TRRE:ORR[IEDGE AFT E:DGE

0 RI F "r' F'S t A 0R I F X F'S I Ft 0 RI F :-.: F'SI A 0 R I F Y PSI A

.'-:.:- C. 16.475 1 - 12 16.4 :::7' 11 - 12 16.476 :31 9 15.9. 29
24 El 16.50 ;" :3 - 6 16.491 1:-', - 6 16.4 :-",',-', :-::': :3 16. E114
26 -6 16. 46',E: 5 0 16. 447 15 0 16. 445 :::,.... ? 15. 914

7 6 16.4UI 17 6 16. 4:E0
'3 12 16. '"14 19 1--" 16. 229

B0 UN]] AR'T' L R","EF.: PR0 BE

F'0S Z F'T F'0S Z PT F'El:-; Z F'T
HO. - IH- -F'S IA- I'1CI.- IN- -P:-:IR- HO. - IH- -F':'iIA-

1 0.0:34 19. I75 :': 0. _._,-,;'_':' 20 .61 1 15
2 0. E167 19.4'36 '_. 0 .2'-"".--,.,,., 20 .655 16
:?. 0.094 I'9.565 10 0.4 :?.1 20. '920 I7
4 0.1:::0 19.,:,i_ 11 0 574 .'l.nO? 18
5 0.1 _..:l 19. 9'90 12 _z1.",_01 .:'i•1r:1._ll 19
6 0. 1'9.5 19.94 :-', 1:-: 0. :-',70 _21. _1:::::: '-.'0
7 _"1.227 20. :-',:",1 14 1.021 ;' 1. 056 2 l

1.174
1 325
1 478
1 629
1 779
1 9:30
2 0:-:0

21.0'99
28.963
21.0:32
21.080
21. 18:';
21. 135
21. 1:3:3



t-

V

)

At'IE:'; I"E',:;] 22- 1 t 6- t JAN, t 976

NASA SERIES NLIHBER 0:--;12

HnrEL HUHBER 4¢1-0

SHIjTTLE FRSI (HL]HEX) HATERIRL TE:';T

P..UH t40. SEC,!,t,IN. CONFIL_I_IRRTION

18 t PANEL 2(L.'W)= 1,5

T I.I HH E L L':i:1tJ ]] I T I l"l tJ'.--;

MER_UI;'EZt CRLC:I_ILRTE]_

HHIdLL PT F' TTF
- I H- P-; I R F'"; I A ]'lF

M C.! T e EYH RH0
- P'.-;F R II F t'l.."FT '.';CF

0.80 21.09 16.5:]: 80 0 60 601 4:-', 4 '9:-':7¢i FIn-_'-

F'RNEL 8TRTtC: PRE'.E;xURE8

FORWARTJ ED,]E F'ORT EDGE '.-';TRRE:,38RZ_EDGE AFT EZ_L]E

inR IF Y F'c;IR i-IRIF X F':-;IA 0 R IF X F':';IA 0R IF 'r' F':';IA

22 6 16,467 1 -12
24 0 16,489 :3 -6
26 -6 16,472 5 0

7 6
9 12

16.538 ii -12 16.511 31 9 16.42:3
16.501 1:3 -6 16.464 3:3 3 16.4:38
16.516 15 8 16.499 37 -9 16.390
16.548 17 6 16.501
16.5:35 19 12 16.510

BCII_IN]]ARY' LA'Y'ER PROBE

p h S Z F'T
HO. -IN- -F'SIA-

F'0:'; Z F'T F'0:-3 Z F'T
HO. - I1.4- -F'81 A- NO. - IN- -F':.:;IR-

1 0.034 1:3.92'9
2 0.066 18.9:31
3 0.097 19.228
4 0.130 19.1:35
5 0.161 19.306
6 0.194 19.500
7 0.224 19.485

8 0.256 19.440
9 0.287 19.601

10 0.428 19.802
11 0.56'9 20.250
12 0.714 20.500
1:3 A "_'- :395_.,:,._,_ 20.
14 1.004 20.639

15 1. 153
16 1 :3Ct0
17 1 446
18 1 592
19 1 7:37
20 1:9,'-'.:2
21 2 027

b :,"Lo

20. ',386
20. '97',-i
29.2:-:2
21.115
,- i. F127
21. 146

A-46
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RUH NO.

1Ei

RHE:.; TE";T 22-116-1 JAN. 1976

HRSR xERIEA HUhlBER 0S12

['IOI_EL HI.IHBER 4A-O

AHBJTTLE FF'xI (HOHE:::',) MATERIAL TEST

SEq. HO. C:OHFIGLIRRTION

2 PANEL 2,:L'14)= 1.5

TIIH[I EL r:A HD I T 1014'.-';

F1EASIJF,:ED CRL,::IJLAT ED

HL,JALL F'T F' TT F ['I Q T RE","t4 F.:H0
- I N- P'.--;I R F'!';I A DF - P'.-;F R DF ['I...'F T SCF

O. AA 15.7:2 12.41 74 O. 6A 449 38 3.7:':6 O. 0A2092

F'AHEL '.,;TATIC PRES'.-;URE'.';

FORHARII EDJ]E F'ORT EDF;E '.-;TAREORF.'D EDGE AFT EDGE_

0F.:I F Y F'S I A 0 R I F :;:: F''.-';I R 0R I F :.;: PS I R 0 RI F Y F''7;I R

22 6 12.:359 1 -12 12.486 11 -12 12.385 31 9 12.375
24 0 12.:_'-,'79 :-', -6 12. :':91 1:'-'. -6 12.3A5 33 3 12. :329
26 -6 12. "-" 5 0 12 4A5 _ :'_':_ ":,, 4 1 0 12 _,.... _ 12. :_2 '.:',

7 6 12. 422 17 6 12.:392
9 12 12.420 19 12 12.420

E:0 II [4It AR"," L R"/E R PR0BE

F'0 S ," F'T p A::; Z PT F J .:, Z F'T
NO. - I H- - F'SI R- HO, - l H- - F'S I R- HO. - I N- - F':-';I A-

1 0.0:-:4 14.109 ,..':' . O. 254 14 . _"_,,-1
2 O. 066 14. 174 9 0.2L-':4 14.7>:5
" A. A'_ 7 14. "-" :' - ".:. _. _., ._, 1A O, 424 14 , :-48:4
4 O. 1:30 I4. 460 11 0.56:3 15. 10__.
5 O. 161 14. 442 12 O. 706 15.1:",4
6 O. 192 14.560 1:?, O. :-':4'9 15.425
7 A. 22:", 14. 594 14 O. 99F_ 15. 427

15 1.146
16 1 296
17 1 447
18 1 gO0
19 1 749
20 1 E:'98
21 2 047

15.628
15.588
15.757
15.798
15.600
15.70:3
I5.820

,t"
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)

AIllE'.'; TEST 22-116-I .JAH, 1976

HR'.::;A :-:;ER [ E:'; t'JLi_'IE',ER N'7;12

MAI'EL HIJHBER 4A-O

r;HUTTLE FR'7;I (HOHE":','.:' HATERIAL TE'.';T

'.';EI_.!,_.4I'1, Oi.'1f,JF I GI.IF.'.FIT I III t'J

3 F'AHEL 2,::L.."[IJ'.:,= 1,5

T IJH1.4EL i': fl I.li]I T I 01.4S

I,tEA'.-;UF.:ED CI':'lL r:I_lL ATED

HHAL L F'T F' T TF M ¢.! T REYH RHi-1
- I t'4- F'S I R F'':; I R ]]F I F':-';F A l'l F I'1.-"FT '7;CF

El. _3_3 11.4 #3 :-':. l_I_ 1'_i 0 60 ':">_ ":. ':1'. 2 7A_ A A015;_5.=l_, m ._ Ii -

PAHEL ',-'.;'rATIf': F'RE'.';'.-';LIRES

FORHAR]) E])r:E PORT ED;E :';TARBIDRR]] EDGE AFT ED,;E

I_'IR I F Y F'S I R 0 F.:I F ,,.." F"7;I A FI F.'.I F :;-.i F'S I A 0 R I F "i" P '31 R

;";- 6 8.'9:28 1 -12 A.977 Ii -12 8.982 7;i 9 A.9.'95

_.-,_ - 6 :':. ,a..'_..:3 ,=,,- Ei ,_,'_.'_..:'::': 15 @ ,:.".9 :':7 :37 - '_.. ;':. 947
7 6 8.991 i 7 6 :-:. 986
9 I ::' 8.9 92 19 12 8.9 96

E:OI_IHrIAR"_"LAYER F'ROE:E

l" l".F'0S Z F'T P I I I:I _ PT F'O"S Z F'T
t'40' -- I H-- --P_--;I R-- I']O" -- I H-- --PSI A-- HI'I. -- 11'4- - P ',-'_;I A-

i 8.833 I£I. 129 8 8.245 Ie.64A 15 1.111
2 _.064 10.261 9 A.274 18.6_33 16 1.259
3 _3._394 10.3.51 18 El.41 _3 10,573 17 1.488
4 8,124 I_._.443 I1 8..544 10. 891 18 i. 559
5 0. 155 I El. 486 12 Eli 6:','4 11. ¢13:': 19 I. 7A8
6 0. 185 I_}. 4E14 1:2 0. :':2:3 ii. 154 20 I. ',.-':57
7 0. 215 1¢1.539 14 0. 964 11. 179. 21 2. E187

i1 2,'-_','3
11 394
I1 :.::26
Ii :'-'=,.i o ._

11 :':Tn
11 :.:,'42
11 44_3

J
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RUH NO.

19

HNF_LL
-IN-

0. _'_0

FORNRRD

ORIF Y

22 6
24 0
26 -6

RMES TEST 22-116-I JRN. 1976

NRSR SERIES NUMBER 0S12

MODEL NUMBER 48-0

SHUTTLE FRSI ';'.HOMEX) MFITERIBL TEST

SEQ. HO.

i

MERSURED

PT
PSIR

5.44

EDGE

PSIR

2. 142
2. 167
2. 147

CONFIGURATION

PFINEL 2(L/W)= 1.5

TUHNEL CONDITIONS

CRLCULRTED

P TTF
PSIR DF

M O T REYH RHO
- PSFA DF M/FT SCF

2.24 57 1.26 325 -59 1.819

PRNEL STFITIC PRESSURES

PORT EDGE STI=IRBOFIRD EDGE

ORIF X PSIR ORIF X PSIR ORIF

1 -12 2,125 11 -12 2.122 31
3 -6 2,141 13 -6 2.120 33
5 0 2.137 15 0 2,121 37
7 6 2,138 17 6 2,131
9 12 2.121 19 12 2.136

BOUHDFIRY LFIYER PROBE

0.000470

lIFT EDGE

Y PSIR

9 2. 148
3 2. 146

-9 2. 130

POS Z PT POS Z PT POS Z PT
HO. -IN- -PSIF_- NO. -IN- -PSIFI- NO. -IN- -PSIFI-

1 0.027 3.190
2 O. 047 S. 305
3 0.06.-': 3.440
4 0.088 3.407
5 0. I08 :3,496
6 0.128 3.551
7 _11.149 3.561

8 0.169 3.600 15
9 0.188 3.657 16

10 0.285 3.755 17
ii 0.376 4.049 18
12 0.466 4.139 19
13 0.553 4.262 20
14 0 • 64 :--", 4.426 21

0 730 4.635
0 816 4.648
0 982 4.73.":
0 991 4.,".','30
1 083 5.049
1 169 4.882
1 257 4.932

(
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RIJH HO,

19

AMES i'E'.-;T 22- 1 t 6- l .JFlt..I,197'6

HFtSFt I';ERtES HI_IHBER OSI2

HOI]EL HUMBER 41.3-0

SHUTTLE FF.:'.-';I ,::i'4FH"IEX> HATERIAL TEST

SEL:.!.HO. r:Ot.lF IGIJRATION

2 PANEL 2(L.."N)= 1,5

TUI".1t1EL _0 t.iI) I T I 0I'.1S

HEA:-';URED CALCULATED

HNALL F'T F' TTF
- IN- FISIA F':-';IA ZiF

r,1 c! T RE","I'.1 RHn
- F'SF A 1"_F I"1."F T :';CF

C_._30 tO.Q2 4. 14 b7 t. 2Ei 59. 9 - 51 :-:, .'--65 8. izl;J0 :-":5 El

F'AHEL STAT IC F'RE:2:';IJF.'.ES

F]F.'NARI"I EDGE F'OF.:T EDGE '.:;TAF.:B]AF.'DEBGE AFT ED,]E

0 F.'.I F Y P'.-'JI FI 0 F.:I F X F''.';I A 0R I F X F'x I A "JF.'I F "," P :-;I A

22 6 4, E1¢15 1 - 12 4. ;i([12 i t - 12 :3,9. 9.1 :31 '.:'. 4. ;i92
24 6t 4, 13:3 :3 -6 4,;il 1 13 -6 :",,980 :';3 :3 :3.93:3
26 -6 4, ¢1t:3 5 8 4,Q12 15 O :3,963 37 -9 :3.9.35

7 6 :'_-:,9'9 :_'-', 1 ,--" 6 :3.9. 71
9 12 :3,9. 9:-: 19. 12 :3.995

E:0 .IH'rli.:lF.'Y L A","ER PR0 E:E

F'0 S Z PT F'0 :'; .Z PT P0 S Z F'T
NO. - I N- - F'SI I=I- NO. - I N- - PS I I=I- NO. - I H- - F'S I A-

..... •:.O.. ,". 57:._ 15 O. 79:3l 0,244 7..::.:: ," 8 C.I." .=, " "
•.'-- ¢I. '253 7.44:3 g. 0. :314 7, .:,_9.4 l g Q. 87 ._,:
" ,-, f _ I" , - 'J•:, 0 ..... "_ ,"7_-. t 7 O. ':_:. ..-_,- 7.4CI'.;: l CI 0.""" " " "
4 ¢i. 271 ?, 2!.'I:_-': i i i,.'_i.. _" '" 01.!11,'I ].8 i I.',140

4._.- 12 1.'i..=;40 i_-':,319 19 l 1225 1.11">_'-_ 7. :"
6 1.:I..-,o_ - " "-..,, 7,427 l :--': Cl. 62,' ,:,. 677 20 1.21.:12
7 Q. 29.7 7.584 14 ¢i.711 8.871 21 I. 2:E:Q

8 98'9
9 415
9. :':2'.:4•
9 249
9 714
9 621
'9 551

x
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RHE'.7 TEST 22- 11_-.- 1 ..IRH, 1'976

t4R'._-';£ x ER I ES HIJr'lBER 0 S 12

HLqDEL HUI'IE:EF.'.40-0

SHUTTLE FF.'.SI ,:INOHEX.:, MRTERIRL TEST

F.'.I.tH t.lO. '.-;EC!, t.4O, Cn HF I GURRT I 0H

1'9 :3 F'RHEL 2<L.YW)= 1,5

(

TI_II4[.iEL CnHD IT IL7N:-;

r,1ERS J e E£_ CRLCULRT El'i

HWRL L F'T F' T T F r,1 c! T REYH RHO
- I H- F''.';I R F':71Ft ]7F - p '.7FR DF t'l .."FT :.-';CF

0. _'IFt. 16 .,,...-"--' F_,_'..',4. 7H 1,21 1002 -4:3 5,295 0.001:':7L::

FORWRRI] EDGE

F'RHEL :';TRTIC F'RE:';_-71_IRES

F'OF.:TEDGE :-':TRRE:ORRDE]H]E RFT EDGE

]R IF Y F'S IR 0R IF X F':-';IR 0F.:IF X F':71R 0RIF 'Y' F''.71R

22 6 6,806 1 -12 6,6:-7'9 I1 -12 6,742 .2"_-:1 9 6.:71:7
24 0 6,958 :7 -6 6,702 1:7 -6 6.707 :3:7 3 6.65:7
26 - 6 6, :-',17 5 0 6, ,"-':-:9. _ 15 0 6,690 37 -'3. 6,74:7

7 6 6. 764 17 6 6. 781
9 12 6,7 :--:2 19 12 g, 75:3

B0 U14DFIR"," L R","EF.: F'R0BE

P0'.7 Z PT F'0 :-7 Z F'T F'0 S Z F'T
HO, - I H- - F".';1I-3- HO, - I t.l- - F".';I R- hiO, - I H- - F'C;I R-

1
2
:3
4
5
6
7

0 021
0 0::9
0 05:7
0 076
0 094
0 111
0 12:3

10 611
10 698
10 867
11 151
11 108
11 4:73
11 -"-''.', ,'-, .7

8 0 146
9 0 164

10 0 254
11 0:341
12 0 42:-:
1:3 0 511
14 0 59'?

11,6'97 15 0, _,"",=,_.," 14 ,906
11,6',36 16 c1,7 ,...- 1._ 20',-:
12.46:3 17 0. :761 15.777
12. ,",".--' 1:-3 ¢1.947 15 . ',=:7:7
1:3.290 19 1.0 :'-:9 16..1 '?7
1:-:. 951 20 1. 12:3 16. t 6',-',
14. "._-,..:,",:.'-' 21 1. "..-'1 :-". 16 . :::_R.2
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AMES TEST 22-116-1 JRH. 1976

NASA SERIES HUMBER 0S12

MODEL NUMBER 46-0

SHUTTLE FRSI ,:NOMEX) MF_TEF'IRL TEST

RUN NO. SEC!.NO. CONFIGURATION

20 1 PANEL 2(L/N:,= 1.5

TUNHEL CONDITIONS

MEASURED CALCULATED

HNALL PT P TTF M Q T REYN
-IN- PSIR PSIA DF - PSFR DF M/FT

t. AO 16.70 6.90 88 1.20 999 -34 5.162

PANEL STATIC PRESSURES

FORNRRD EDGE PORT EDGE STRRBOARB EDGE

ORIF Y PSIA ORIF X PSIR ORIF X PSIR ORIF Y

22 6 6.587' i -12 6,538 Ii -12
24 8 6.747 3 -6 6,546 13 -6
26 -6 6.55A 5 0 6.572 15 O

7 6 6.591 17 6
9 12 6,675 19 12

6.543 31 9
6.564 33 3
6,577 37 -9
6. 530
6,664

BOUNDARY LAYER PROBE

RHO
SCF

0.001360

AFT EDGE

PSIR

_.5_I

_. 5A8

POS Z PT POS Z PT POS Z PT
NO. -IN- -PSIR- NO. -IN- -PSIR- NO. -IN- -PSIR-

15.859 15 1,267
15.342 16 1,425
16,319 17 1,584
16,472 18 1,742
16.467 19 1.903
ig. 39g 20 2.053
16,358 21 2,223

1 0,837
2 0,072
3 0. 107
4 0,143
5 0,181
6 0,217
7 0,251

8 0.286
9 O 320
10 O 475
11 O 633
12 O 789
13 O 947
14 1 107

ii 153
II 764
12 427
12 891
13 591
13 999
14.3:-':9

16.423
16.384
16.485
16.584
16.515
16.589
16,518

V
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Rr,IE'-: TExT 22-116-I JFII'.I.1976

HRP';FI "; EF:I E'-; I iUMBER n,:; 12

r,IFJBEL HI_IME:EF.'.40-0

:';HUTTLE FR'-';I .HJME.,) MRTERIRL TEST

F.:UN I.|O. :E;EC"!.t'lO" L':I11i"JF I GII F".FITI n H

28 2 F'Rf.IEL 2(L...I.,.I,= 1.5

\

.

TIJNHEL CElI-JI"iIT I0H'.",

t'lERSI_1REI) CFILCI_ILRTEI:_

HNRLL PT P TTF
- I H- F':-;I R P'.-';I R I:lF

M L.-.! T RE IIiII['_ _:a 13
- F'SF R I'lF r'l.."F T '._-';C:F

1.00 18.84 4. i4 87 1.28 681 -36 3.116 8.800_:19

F'RHEL ',';TIITIC F'RE'.-;SURE'.-;

FIIRNFIFI'BElqlSE F'IZIRTEBI]E _TRF.'.E]FIF.']:t E'I]GE RFT EBGE

I-IR I F 'r' P"; I FI i] F:I F :4 F"-;I FI 0R I F X F".';I R 0F.'I F Y F'S I R

'::'-' 6 3 :':::-',:3 I - i " :3 :-:45 11 - I -" :B :': 74 :-:I "3 :': :":41
I I I I i I-- ,I i . "11 'if I

. "_ .:, "" -9 :'-: ':'"-"26 - 6 :_',, '1_:'97 5 Ei :_',' :_'12'l_ i ":; 0 :3. ':'4'. *: II ," . . ,.,._,4

9 12 :';. ::'., ',:: i '9 12 :3........=,

E:I]IJHTIRR"," LR","ER FIRI]E:E

F'0 S ,7 e T F'0"; Z F'T F'i_'i'.-; .,-'." F'T
I'.I0. - I t l - - F''..-';I FI-- t.lO. - I t l- - F".';I R- HO. - I lq- - F'','; I FI-

0 8:32
0 867
0 899
0 i:':4
0 16'9
0 205
0 240

6 652
7 898
7 48:-:
7' :':65
:': 866
8 3:":6
:", 768

8 8,273 9.19:3 15 1,259 9.928
9 0,387 9,376 16 1,428 9.891
10 0.462 9.914 17 1.579 9.962
ii 8.621 9.888 18 1.7:37 9.957
12 0.777 9.983 19 1.897 9.'956
1:3 8.9:35 9.946 20 2,056 9,938
14 1.897 9.9:31 21 2.215 9.962
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RUN HO.

2r]

lIMES TEST 22-115-i JFIH.1976

NFISFISERIES NUMBER 0312

HODEL NUMBER 4EI-O

SHUTTLE FRSl (HOME>=I) MFITERIIIL TEST

SEC!.NO. COHFIGURFITION

3 PRHEL 2(L/N)= 1.5

1._}8

MERSURED

PT P TTF
PSIR PSIR ]:IF

5.44 2.23 76

FORNRRD EDGE

ORIF Y PSIR

TUNNEL COHDITIOHS

1.28 326

PRNEL STRTIC PRESSURES

CRLCULRTED

T F.',EYH
]:iF H/FT

-44 1.732

PORT EDGE STRRBORRD EDGE

ORIF g PSIR ORIF X PSIR ORIF

22 6 2. r'175 1
24 8 2.873 3
26 -6 2.876 5

7
9

POS Z PT
NO. -IN- -PSII_-

-12 2.86(1 11 -12 _.:' 835 31
-6 2. E135 t3 -6 2. P135 33

0 2.033 15 0 2. P137 37
6 2.833 17 6 2.831

12 2.834 19 12 2.048

BOUHDRRY LRYER PROBE

POS Z PT POS
NO. -IN- -PSlR- NO.

8 8.267 4.381 15
9 8.38@ 4.868 16

18 8.447 5.239 17
11 8.595 5.292 18
12 0.744 5.174 19
13 8.894 5.279 2@
14 1.046 5.2__.0 21

1 8.031 3.483
2 8.866 3.485
3 8.899 3.884
4 8.133 3.858
5 8. I67 4.146
6 8.282 4.188
7 8.235 4.387

RHO
SCF

B. FIHF1451

liFT EDGE

Y PSlR

9 2. F173
3 2. E153

-9 2. _349

Z PT
-IN- -PSIli-

1 2611
1 356
1 515
1 668
1 822
1 978
2. 131

5. 268
5.285
5.314
5. 319
5.317
5.295
5.331
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RUN

;.'1

Hrl.

lIME:-; TE:';T 22-115-1 Jl=llq, 1976

HR::;FI F;ERIES NUME:ER 0S12

MODEL HUMBER 4P1-0

'.-;HUTTLE FRF;I ,.':I'.40ME::::::,MFITERIRL TEST

:-';Er!. HrJ, r: Cii'.4F I GURRT I FiH

1 PFiI'JEL 2(L..."W)= 1.5

T I.It..It.4EL Cn 1,4D I T I 01'4'.-';

MEFI'.-;IJREl] [:RLr:ULRTE]'_

HHRLL F'T F' TTF
- I H- F",';I R F''.-;I R DF

t'l Q T F.'.E"/H F.'.Hn
- F''.';F R .OF M..."F T C;L':F

1 00 5 76 -' 9:3 "1• • ,i • (" 0. '_'_._ :':2:3 -:3 2.851 r_.....cic_ci7:,--,.,_.

F'FINEL :-;TRT!r: PRExSURE:-;

FORWRRD EDr;E F'ORT ETn-;E :';TRRBORRD E'I'IGE RFT ETJl]E

i'i_R IF "r' P:';IR 0R IF >.i F'S IR 0R IF ,."',,F'S IR 0F.:IF ";' F":;IR

,_:'_.-' 6 3:..4."._=.,-" 1 - 12 -_,".941 11 -1,..;':3.94 :-: :-:1 ,:4..:'-:.936

26 - 6 :3, 9 :-:5 5 pi :q. 955 15 0 3.922 3:7 -9 :",, 9 :':6
7 6 3. 970 17 5 :3. 945
9 12 ._,"97 _," 1,:4 1" 3:955

E:0UNDRR'f LR","ER F'R0E:E

F'0 F; Z F'T P0:-; Z PT F'n c; Z F'T
[JO. - I [.4- - F':-';I R- HO. - I H- - F'C;I R- HO. - I N- - F'::;I R-

1 0 029 5 270 :-: 0 248 5 914 15 1 140 6 5.,..-,
':' FI £16C.1 R 411 ,3. E1 279 6 1:'-:," 1F., 1 2'32 6 647
:._ F1.091 5 4._..- 10 0 42rl 6 :.--',80 17 1 444 6 F,'-_4
4 rl 1"" 5 5 °•.-,- ..... 4 11 0 F,F,'_. 6 __-1',3 1"......... :, I. 5'.4.7 6 698
5 p'l, 154 5. 716 12 0,701 6.4:.'-',9 19 1,747 6,6:",6
6 0. 1 ',",6 5. :-:21 1:3 F_.::',45 6..=,:BE', 20 1. 900 6. g24
,_ I..-1• 2 1 7 _ ',':;1 '3 1 ';Jr FI. '_ ::: '-3. 6 g *,-:4 2 "l 2 C15 "' _ K _ '_-• . . . ,.- . - . • i i:.. _ • __.

#
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.I

RUN NO.

21

AMES TEST 22-116-1JRH. 1976

HRS8 SERIES HUMBER OS12

MOliEL HUMBER 40-0

SHUTTLE FRSI (HOMEX) HF_TEF'IRL TEST

SEQ. NO. COHF IGUF'RTION

2 PFtHEL 2(L/N>= 1,5

MERSURED

TUNNEL CONDITIONS

CRLCULRTED

HHRLL PT P
-IN- PSIR PSIR

t.FJO 12.44

TTF M O T REYH RHO
DF - PSFR liF H,"FT SCF

7.34 76 n.gn 502 1 3. 728 0.0P11338

FORWRRD EDGE

PANEL STRTIC PRESSURES

PORT EDGE STRRBORRD EDGE RFT EDGE

ORIF Y PSIR

22 6 7.279
24 0 7.295
26 -6 7.290

ORIF X PSIR ORIF X PSIR OR!F Y

1 -12 7.305 11 -12 7.323
3 -6 7.268 1S -6 7.263
5 O 7.316 15 O 7.294
7 6 7.318 17 g 7.277
'B 12 7.349 19 12 7.376

31
33
37

9
3

-9

PSIR

7.239
7.218
7.214

BOUNDFIRY LRYER PROBE

POS 2 PT
NO. -IN- -PSIR-

1 0.031 10.101
2 0.062 10.274
3 8.893 10.502
4 8.125 10.720
5 0.157 10.967
g 0.190 11.183
7 0.222 11.424

POS Z PT POS
NO. -IN- -PSIFt- NO.

8
9

IO
ii
12
13
14

0.253
0 204
O 425
O 565
0 708
O 8.-=,2
O 998

11.6.53 15
11.787 ig
12.139 17
12.330 18
12.428 19
12.273 2;'3
12.437 21

1, 149
1. 299
1.4._=,0
1. 600
1. 747
1..'.-','97
2. 048

PT
-PSIB-

12.314
12.404
12.404
12.450
12.480
12.469
12.347
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RUN H0.

21

FIMES TE:S;'I" 22-I16-I JRH. 1976

NFISFISERIE:--;NUME:ER 0312

MnDEL NLIHBER 4(I-0

SHUTTLE FRSI (NOME>::) MRTERIRL TEST

SEC!.HN. CONFIGURF4TION

S PFINEL 2(L..W'.:,= 1.5

(

TUNNEL CANDITIOHS

MERSIJREB CRLCULRTEB

HNRLL PT P TTF M Q T REYH RHO
-If.I- PSIR F'SIA DF - FISFR DF MI.,"FT SCF

1.F10 18.64 11.84 :30 8.98 898 5 5.524 8.881995

F'FINEL STRT IF: PRESSI_IF.'.ES

FORWRF.:D EDGE PORT EDGE STARE:ORRB EDGE AFT EDGE

ORIF 'f PSlR ORIF X PSIR ORIF X PSIR ORIF Y PSIR

22 6 18,932 1 -12 11.882 11 -12 11.002 31 9 18.871
24 8 10.963 3 -6 18.954 13 -6 10.928 33 3 10.818
26 -6 10.942 5 8 18.989 15 0 18.9:31 37 -9 10.857

7 6 11.81:3 17 6 18.975
9 12 11.824 19 12 11.806

E:OI_IHBFIRYLFI","ERPF.:OE:E

F'OS Z PT F'OS Z F'T F'OS Z F'T
NO. -IN- -PSlFI- NO. -IH- -PSIF4- NCi. -IN- -PSIFI-

i 8.8 :-:2
2 8.867
:3 r'1.188
4 8,134
5 0. 168
6 0.282
7 8.2:35

15 165
15 516
15 745
16 249
16 545
17 i10
17.274

8 0.26;': 17. 474 15 1. 201 18.66:':
9 0 ; 299 17.909 I 6 1. :':5 :': 18. g 6 :':

IPl 0,446 18.558 17 1.508 1:';.71 :_,
11 8. 594 18. 676 I:3 1. 661 I'.'_-:.702
12 0. Z 4:-: i :-':.67 :': 19 1. :':15 I :'.-:.? :34
1:3 0. ;;:92 l:S:. 6:3:3 20 I. 971 1,':. _.'97
14 I. P_46 18. 679 21 2, 125 I :'.-;.,.'89
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RMES TEST 22-!16-1JRH. 1976

H8S8 SERIES HUMBER OS12

MOBEL NUMBER 4_'1-0

SHUTTLE FRSI ,'HOMEX;' MATERI£L TEST

RUN NO. SEL'!.HO. COHFIGURATION

22 1 P£NEL 2(L/H)= 1.5

TUNNEL CONBITIONS

HERSUREI) CALCULF_TEB

HNRLL PT P TTF M L:_ T REYH RNO
-IH- PSIR PSIA BF - PSFA ]IF M'FT SCF

8.00 18.65 i_:I.98 81 8.90 984 5 5.523 0. _'181983

PANEL STSTIC PRESSURES

FORNARB EBGE PORT ErIGE STARBOARB EDGE AFT EDGE

ORIF Y PSIA ORIF X PSIA ORIF X PSIA ORIF Y PSIA

22 6 1(t.984 1 -12
24 8 1(1.964 3 -6
26 -6 1(1.962 5 8

? 6
9 12

18.993 11 -12 18.973 31 9 11.285
18.987' 13 -6 18.96," 33 3 11.182
11.819 15 8 18.'.'::':937 -9 11.'.249
11.877 17 6 11.853
11.297 19 12 11.385

BOUHBARY LAYER PROBE

PUS Z PT
NO. -IN- -PSiFt-

POS Z PT PUS Z PT
NO. -IN- -PSIA- NO. -IN- -PSIA-

0 831
rl 862
0 093_
0 125
0 157
0 190
0 221

14.031
14.009
13.895
13.869
14.831
13. 924
13.9',-36

S' 0 251
9 0 288

10 8 419
11 8 555
12 0 696
13 0 839
14 8 984

13.965
14. C195
14.262
14.457
14.562
14.737
14.78_'1

15 1.133
16 1 278
17 1 427
18 1 5,'5
19 1 722
20 1 869
21 2 817

15.139
15.176
15.173
15.261
15.871
15.243
15.288

\ !
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RUH HO.

22

RMES TEST 22-116-i JRN. 1976

NRSR SERIES NUMBER 0S12

MODEL NUMBER 40-0

SHUTTLE FRSI (NOMEX) MRTERIRL TEST

SEF4.NO. CONFIGURRTION

2 PRNEL 2(L/N:,= 1.5

(

HNRLL
-IH-

0.00

MERSUPED

PT P TTF
PSI8 PSI8 DF

18. _.,e,II.P13 75

FORNBRD EDGE

ORIF Y PSI8

22 6 lO. g5n
24 0 i61.982
26 -6 161.971

POS Z PT
NO. -IN- -PSIB-

1 0.026 14
2 0.054 14
3 0.081 15
4 0.109 15
5 0.136 15
6 0.163 15
7 0.190 15

TUHNEL CONDITIONS

M Q
- PSFR

0.90 9E18

PRHEL STRTiC PRESSURES

CRLCULRTED

T F'EYH
IIF M/FT

0 5.6F11

PORT EDGE .......STRRBORRD EDGE

ORIF X PSI8 ORIF X PSIR ORIF

1 -12 IPI.981 !I -12 11.PI14 31
3 -6 10.334 13 -6 In.952 33
5 0 10.991 15 0 lPl. 939 37
7 6 ii.082 17 6 11.014
9 12 11.350 19 12 11.247

BOUNDRRY LRYER PROBE

622
8161
P105
2n3
287
44n
582

POS Z PT POS
NO. -IN- -PSI8- NO.

8 Pl. 218 15.523 15
9 0.245 15.675 16

161 _pw.367 16.320 17
11 O. 487 16.698 18
12 .....0.6ji 17.!69 19
13 0.734 17.339 20
14 0.860 17.867 21

RHO
SCF

0.002014

8FT EDGE

Y PSI_8

9 11.284
3 11.238

-9 11.2617

Z PT
-IN- -PSI8-

8.985 17.951
1.117 18.331
1.249 18.356
1.379 18.494

I,.511 18.547
1.639 18.633
1.766 I:=_:.6:2:0

4

_k
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RMESTEST 22-116-1 .JFtH,1976

HFI'.-';FI'3EF,'.IE:=;NLII"IBER0S12

HOI]EL1'4LIHE,EF.'.4F1-0

'.':HUTTLEFF.'.'.=;I,:'.t4__'_I"IEX)MFITEF.'.IRLTEST

RUH NO. _:;E£!.HO.CLqHFIGURRTInH

'.' 2 :': PFII'.4EL 2 <L ,.'Wi:,= 1.5

TIj H1..4EL F:0 HD I T I n HS

t,IERSURED CRLC:ULRTED

HI.4RLL PT P TTF M Q T RE"r'H
-IH- PSIR F:'SI FI [IF - P!-';FR ]]IF M..'FT

0. I_.1E1 12.43 7. :34 7:3 8.9,0 f:-_08 - 1 3, 747

FORHRRD EDGE

PRNEL STFITIC: PF.'.E'.S_';I_IF.'.ES

PORT E]]I]E STRRE ORF.'I] E]]GE

iiORIF Y F'SIR ORIF ,;, F".=;IR EF.'IF ,-..,""F".s;IR OR!F

22 6 7,:3:_":0 1 -12 7.32:.'-: t 1 -12 7. :32:3 :31
24 0 7, :'=:P1:3 3 -6 7, :3:3C1 1:': -6 7,294 3:3
26 -6 7,:':42 5 8 7,309 15 e 7, :307 :37

7 6 7, :372 17 6 7. :=:6 9
9 12 7.5:35 19 12 7. 580

BOI.IHI'_RRY LFI"/EF.: PROBE

F.'HC
SCF

0. O01 :.:',45

RFT EDGE

'Y' F'S I R

9 7,576
:=', T. 510

-9 ,.-".5:36

F'0 S Z F'T F'0'.=; Z PT P0 S Z PT
tI0. - I N- - F".';I R- NO. - I t4- - F',E;I R- HO. - I t.4- --F'S I R-

1 0. 069 9,:3:34 :B 0.24:B 10. 479 15
" . .."7.:, 1P. 4._.," 16Z 0.09:3 10,057 9 0 " " ':'"
:3 0.118 10,106 lO 0. :39:3 10.69:-': 17
4 0.145 IO, 167 11 0.511 11.162 1:':
5 0 t70 10 :'7:': 12 0 '"-' 11 :"-3:'_,.:,_ 19i | _ o i _,,.. &,,

6 0,196 10,*:":".....,_, 1:", 0.749 11 505 20
7 0 "_"_''•_.,i..,10. :E:40 14 P '='7 I 11 86:3 2 1

O. 991 12.065
1 117 12.048
1 ,-4,- 12.051
i :-'.6 5 12• ':'_ '-'
1 4'91 12. :3:::7
1 611 12. :".:'5.,_.
1 ,.":=::': 12.26 1
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(

FII'IE'.-I TE',SIT 22-116-1 .JFI1_.11976

HRSR SERIE:-; t.IUHBER 0S12

HFll'JEL NUMBER 48-0

SHUTTLE FR'.';I ,::HOHE'X) MFITERIFIL TEST

xEC!. HID. IZ:OHFI GUF.'.RTI OH

4 F'RHEL 2(L/N>= 1.5

TUN1'4EL F:n1.4D ITINt.4'.-;

r,1ERF;t_1F.:Eh F:FIL F:UL FIT E ]'1

HNRLL F'T P TTF
- IH- F''.-;IR F':';IR l'iF

r,1 ,::._ T F.:E'Y'H RH=q
- F".-;F R "t'=F r,1/F T ,.';c:F

-0.00 6.75 :':. '99 66 0.9.0 :-:26 -8 2. 072 O. 000741

F'RNEL :_-';TFITIF:F'RE'.-';L:;URES

F.]E'NFIF."FI EZIGE PC=RT E]]GE F;TFIRE:I'=FIFCTJE'I'H;E AFT E'I'_GE

I]R IF ",' F'S IR 0R IF ::.: F".-';IR lqF.:IF ,'."_F''.';IR 0R IF "," F''.-;IR

22 6 :3.960 1 -12 :':.962 11 -12 3.9:-.'1 :':1 9 4. 122
24 0 :3. 976 :3 -6 :3. 962 1:3 -6 :3.96.": 3:4 3 4. 084
26 -6 :3. 957 5 O :.'-',.'?e.6 15 0 :3. 958 37 -9 4. 092

7 6 4.008 17 6 4.012
9 12 4.1 13 I'_ 12 4.12:-:

E:F'II.INZIFtR"_"LR'Y'ER F'RNE:E

F'n '.-; Z F'T F'0 '.-'; Z PT F'nS Z F'T
HO. - I H- - F':'-;I F_- Hn. - I t4- - F'S I R- HO. - I H- - F'SI R-

1
2
3
4
5
6
7

0 185
0 208
0 2:'-:2
0 255
0 277
0 301
0:324

402 H O. :_'-.'4F: 5. 645 1.5 l. 058 6. :379
:':6 :.'-', 9 0. :':7r4_ 5 .712 16 l . 179 6 . ':-'..,_..,_,'--'
502 10 0.4F',FI = ':,""........ .-.:, 17 1. :":01 6.516
5 :",6 1 l 0.59 :-', 5. ,q.=,2 t 8 1.41 '3 6.51 :-',
55 :.:: 12 0.70 _ 6.1 :q5 l '3 1 ="_ .- ........ _',.. 6 556
549 1:-: 0. ,:,'-'" c_.,"_ 6 .197 20 1 .655 6 . :':_'_.,_.
692 14 0.'9:35 6. 362 21 1,76'9 6.47F_
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PUN HO.

23

8MES TEST 22-116-1JRN. 1976

NRSR SERIES NUMBER 0312

MODEL NUMBER 48-0

SHUTTLE FRSI ,'HOME',,::, MFtTERIRL TEST

SEF.'. NO. CONFIGUF'RTION

1 PRNEL 2(L/N)= 1.5

0.88

TUNNEL CONDITIONS

MERSURED

PT P TTF
PSI8 PSI8 DF

22.2:3 7.81 85

FORNBRB EDGE

ORIF Y PSI8

22 6 ,-".384
24 8 7.341
26 -6 ,".232

POS Z PT
NO. -IN- -PSIR-

15.458
1,--".172
17.399
17.399
17.434
17.842
18.288

1 8. 423
2 0.449
3 8.475
4 8.5_38
5 8.527
6 8.553
7 8.58C1

M Q
- PSF8

1.48 1388

PFINEL STRTIC PRESSURES

PORT EDGE

CRLCULRTED

T REYN
l'lF M'FT

-68 6.830

STBRBORRB EDGE

ORIF X PSI8 ORIF X PSI£ ORIF Y

1 -12 7.131 ii -12 7.169 31 9
3 -g 7.264 13 -6 7.314 33 3
5 8 ,'.141 15 8 7.146 37 -9
7 6 7.289 17 6 7.185
9 12 8.972 19 12 7.383

BOUHBRRY LRYER PROBE

POS Z PT POS Z
NO. -IN- -PSIR- NO. -IN-

8 8.689 19.863 15
9 8.636 18.372 16

18 8.763 19.481 IT
Ii 0.',-:93 28. 185 I:.9
12 1.825 20.910 19
13 1.159 21.173 20
14 1.291 21.379 21

RHO
SCF

0.001503

RFT EDGE

PSIR

9. ',:_:Pl6
8. 947
9. 179

1.424 21.429
1.557 21.525
1.698 21.518
1.823 21.488
1.961 21.611
2.898 21.62CI
2.236 21.624
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F.:Ubt Iq8,

24

Ri"IE'.-; TEST 22- 116- 1 JFtI'..I. 1'376

NRSFi '-;ERIE.'-; HUHE:ER 0S12

HOBEL i'..IUHBER 48-0

r,HLITTLE FR'.-;I (NOHE',:.=:) HFtTERIRL TEST

SEF!, HO. COi'..IFI GURFIT I rHq

1 F'RHEL 2<L/L4)= 1.5

(

TUNHEL L':0HBIT I0Hx

MER:';UF.:EB C:RLCULFtTEB

HHRLL F'T F' TTF
- IH- F'',--;IR F''.';IFi BF

1"1 Q T F,'.E"?H RH0
- P'.:.;FR [iF M/FT ',-';CF

1.88 17.71 5.57 f_'= 1.48 1899 -61 5.312 8.88117:3

F'RHEL :';TRTIC PF.:ESSLIF.:ES

FOF.:HRF.:])EBGE F'OF.:TEB,]E .'_:;TRRBORF.:BEBGE AFT EIiGE

ORIF "r' F'SIFf ORIF .'.';F'::_;IRORIF X PSIR ORIF 'r' PSIR

2;- 6 5.',-::-::-: 1 -12 5,657 11 -12 5.647 :':1 9 5.68:':
24 8 5.827 :-: - 6 .=;.6',':4 1:", - 6 .=;,.6:': 7 "" :i: _ :'::'-:.'-'.. .- .3 ..? ._ ,

26 -6 5. :",.5C1 5 8 5,724 15 8 ...=,.6',",P,_ ._,:'_, - 9 5. 566
7 6 5.6',",4 17 6 5.57:':
9 12 5,675 19 12 5.677

BOUHBflRY LR",'ER PROBE

F'0:-.9 Z F'T F'0x Z F'T F'0S Z PT
14O, - It.i- -P'-';IR- NO. - IN' -F'SIR- HO. -IH- -F':-;IR-

I 8,838 Ii,888 8 8.28T 15,554 I5 1,318 iZ.16i
2 8,874 11,782 9 8.322 16.829 16 1,479 17,149

4,:,_ 17.078 17 l.g : 222:3 8.188 12,412 18 8, "3 .,4. 17,
4 8.144 1:3.888 ii 8._45 17.117 18 1.813 i7.236
5 8.1:91 1:3.633 12 8.889 17.881 19 1.952 17.189
6 8.217 14.54:3 1:3 8.975 17.871 28 2.149 17. IE:9

"=" i... 14 1.144 17.182 21," 8.a._a 5 822 2,:317 17,161

C
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RUH HO.

25

AMES TEST 22-116-1JRN. 19,6

HRSR SERIES NUMBER 0S12

MOhEL HUMBEF' 40-0

SHUTTLE FF'SI ':NOMEX) MRTERIRL TEST

SEF_. NO. CONFIGURRTION

1 PRNEL 2(L,'W)= 1.5

1.00

FORWRRD

ORIF Y

22 6
24 0
26 -e.

MERSURED

PT P TTF
PSIFI PSIR DF

15.69 6.50 92

TUNNEL CONDITIONS

1.20 938

PRNEL STRTIC PRESSURES

EDGE PORT EDGE

PSIR ORIF X PSIA

6.268 1 -12 6.246
6.503 3 -6 6.298
6.251 5 0 6.262

7 6 6.257
9 12 6.346

CRLCULRTED

T REYN
[iF M.-"FT

-31 4. xF15

STRRBORRD EDGE

ORIF X PSIFI ORIF

11 -12 6.176 S1
13 -6 6,189 33
15 0 6.245 37
17 6 6.204
19 12 6.283

PROBEBOUNDRRY LFIYER

POS Z PT POS Z PT POS Z
NO. -IN- -PSIR- NO. -IN- -PSIR- NO. -IN-

14.357 15 1.323
14.888 16 1.491
15.497 17 1.656
15.564 18 1.820
15.644 19 1.9,'-]7
15.564 20 2,151
15.506 21 2.317

1 0.033 10.821 8 0.291
2 0.070 11.303 9 0.326
3 0.107 11.880 18 0.487
4 0. t43 12.381 11 0.653
5 0.181 13.005 12 0.817
g 0.218 13.422 13 0.985
7 0.255 14.175 14 1.155

RHO
SCF

0.001272

AFT EDGE

Y PSIA

9 6.210
3 6.215

-9 6. 172

PT
-PSIR-

15.548
15.487
15.591
15.561
15.608
15.642
15.614
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RME'.-': TExT 22-116-1 JRH, 1976

HR'SR ,..;ER I E'.-: HUMBER 0'.-;12

[,1L'II"_ELHUHE',ER 40-0

F;HI_ITTLE FR'.-';I (HnHEX) MRTERIRL TEST

'.-';E C!. t.lL]. C:fi HF 113I_1RI:IT I n H _.

1 PRNEL _-",: L,,N )=. 1 , ._._

Pl. F.IEI

TUt..INEL F:nHD IT IOl'.|x

( FORHRF.'.D

0 R I F Y

22 6
24 C1
26 -6

MERSURED

PT P TTF
P'.SI R F".';I R ]'IF

"_ F:.6 11 .._ :-:6

CRLCULRTED

r'1 Q T RE"¢H RH0
- P:_-';FR DF r,1....F T SCF

1.19 1651 -:35 8.59:-': 0.F102276

F'RHEL :-;TRTtF: F'RE'.-;:-;URES

F'F]:E; Z
t'ln. -- I t'l--

1 _."1.027
2 n. C154
3 F1.n80
4 n. 184
5 0. 130
6 0. 156
7 0.1 :-'.2

PORT E]]GE '.-;TRRECRF.'I"I EDGE RFT E]'GEEDGE

F'SIR

11. 167
11.292
11. c1::',6

]F.'IF X F'SIR nR IF :..',F':';Ifl nR IF "," F':-;IFI

1 -12 11.3:'-',3 11 -12 11.047 31 9 12.51:3
3 -6 11.:-:28 1:3 -6 11.161 33 :3 11.645
5 0 11. 240 15 0 1i. E142 37 -9 11. 776
7 6 11.2:,:1 17 6 11. 101
9 12 11. 464 19 12 11. .-Y:':5

Bnl_HrlRF."Y' LR","ER PROBE

F'T F'nF; Z F'T F'nS Z F'T
-F'S IR- Nn. - IH" -F".:;IR- Hn. - IH- -P:-';IR-

18 c181
".,._ C,I:":......

18 797
1'9, 14.
19 128
19 9',-',0
2_-'I09.4

8 EI.208 20.14:': 15 0.947 26. 719
g. ': _.'1.,.-""",.,._-,2C_.498 16 1 .06:': 27.21'9

" = i :._:._'_ 17 1 1...... 27.4 ....10 0..:,..4 _.':'.--" . ,-",:,:_ F,F,
1i .0,474 2:::,2:31..-I 18 I.:':P1727.4::_:2
12 CI.F,.9.:3 ,,..-'4. _IF__0 1'_..1,42 q. 2_ ,597"
1:3 - P_.7i2 24.'_F.K 20 1. 549 27.6C_2
14 0. 838 26. 072 21 1.671 27. 624

(
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RLIH NO.

26

AMES TEST 22-116-1 JAN. 1976

HFISi-:t c;ER I ES HI_1i',!E:ER i'1'_--;12

r,IODEL HI.It,IE:ER

SHtJTTLE FRSI (HOI,IE>::)

SEQ.HO. C:Oi']FIGURRTIOH

2 PAHEL 2,::L.PI::,= 1.5

40-0

MATERIAL TEST

TUHNEL COHDITIONS

r,IEASLIREI:I CFILCULATED

HNFILL PT P TTF
- I N- P':; I A PSI A DF

t'1 O. T RE:,'N RHO
- PSFR ]IF M.."FT SCF

0. FIPl 27.65 11.33 86 1.2Et 1658 -37' 8.589 0.0F12248

PANEL >';TATIC PRESSURES

FORL4ARD EBGE PORT EDGE STARBOARD EDGE AFT EDGE

ORIF Y PSIFI ORIF X P::;IA ORIF X PSIA ORIF Y PSIA

22 6 11.284 1 -12 11.188 11 -12 11.2:32 31 9 12.833
24 0 11.3'74 3 -6 11.196 1:3 -6 11.18:3 33 3 12.092
26 -6 11.238 5 0 11.236 15 0 11.131 37 -9 11.8'77

7 6 11.154 17 6 11.145
9 12 11.341 19 12 11.205

BOUHI"_ARY LAYER PROBE

POS Z PT F'OS Z PT POS Z F'T
NO. -IH- -PSIA- NO. -IN- -PSI8- HO. -IN- -F'SIA-

1 0.027 17.788 8 0.232 20.107 15 1.106 27.053
2 0.057 18.267 9 0,262 20.610 16 1.249 27.279
3 0.085 18.655 10 0.400 21.765 17 1.391 27.263
4 8.115 18.85:3 11 0.548 _".:,. n24_ 18 1.5:38 27.208
5 0.144 19.2:36 12 8.681 24.81:3 19 1.683 27.31:3
6 8.17:3 19.410 1<' 0.""1 25.:318 . -'..... :.4 20 1 :B24 Z,' 294
7 0,202 1'_,992 14 _.'761 26.2:33 21 1.969 27.381

A-66
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RMES TEST 22_"-116-I JRH. 1976

U_3SR SEFIIES HUME;ER 0312

MODEL NUMBER 40-0

SHUTTLE FRSI (NOMEV,> MRTERIRL TEST

RUH NO. SEC!.HO. COHFIGURRTIOH

27 1

HWALL
-IN-

0.00

MERSURED

PT
PSI8

22.27

FORHRRD EDGE

ORIF Y PSIR

22 6 7.272
24 _-I 7.Sll
26 -6 7.221

POS Z PT
NO. -IN- -PSI_-

1 E_ 028
2 0 049
3 0 071
4 0 093
5 0 115
6 0 137
7 0 159

PRNEL 2(L W)= 1.5 WITH SHOCK GENERBTOR

TUNNEL CONDITIONS

CRLCULRTED

P TTF
PSI8 DF

M Q T REYN RHO
- PSF8 DF M/FT SCF

7.03 81 1.40 1382 -71 6.912

PRHEL STRTIC PRESSURES

PORT EDGE STRRBORRD EDGE

OR_F X PSIR ORIF X PSIR ORIF

1-12 7.101 ii -12 7.120 31
3 -6 7.205 13 -6 7.197 $3
5 0 7.165 15 0 7.090 37
7 6 8.068 17 6 8.201
9 12 7.206 19 12 7.180

BOUHDRRY LRYER PROBE

POS Z PT POS
NO. -IH- -PSIR- NO.

13 E_2C_
iS 528
13 767
13 694
14 015
14 259
14 610

8 E_ 182
9 0 206

10 O 316
11 0 425
12 0 531
13 0 643
14 0 7501

14 752
14 830
15 708
16 452
17 486

18 252
18 671

0.001518

RFT EDGE

Y PSIR

9 7.050
3 7.336

-9 6.419

Z PT
-IN- -PSi8-

15 E_.8_33 19.144
16 0.972 !9.655
17 1.085 20.262
18 1.199 28.770
19 1.315 21.032
20 1.432 21.10,'--'I
21 i•55P_ 21.154
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RHES TEST 22-116-1JRH. 1976

HRS8 SERIES HUHBEF: 0S12

HODEL HUHE,'ER 4F1-0

SHUTTLE FRSI (HOHEX) HRTERI,qL TEST

F UH HO. SEQ.HO. COHFIGURRTtOH

28 1

1.00

HERSURED

PT
PSI£

17.71

FORWRRD EDGE

ORIF Y PSIR

22 6 5.843
24 0 5.933
26 -g 6.025

POS Z PT
HO. -IN- -PSIR-

1 0.042
2 0. 077
3 0.112
4 0.149
5 0.186
g (1.223
7 0.258

PRHEL 2(L'W>= 1,5 WITH SHOCK GEHERRTOR

TUNHEL COHDITIOHS

CRLCULRTE]]

P TTF
PSIR DF

H Q T REYN RHO
- PSFR DF H.FT SCF

5.57 87 1.48 110EI -_...--5.418

PRHEL STRTIC PRESSURES

PORT EDGE STRRBORRD EDGE

ORIF X PSIR ORIF X PSIR ORIF

1 -12 5.862 11 -12 5.876 31
3 -6 5.911 13 -6 5.893 33
5 0 5.947 15 O 5.911 37
7 6 7.355 17 6 7.252
9 12 5.758 19 12 5.766

BOUHBI-_RY LFIYER PROBE

POS Z PT POS
NO. -IN- -PSIR- HO.

11 536
12.37£I
13 055
13.484
14.124
14.556
14.883

8 0 292
9 0 328

I(1 61 488
11 0 656
12 (1 823
t3 0 993
14 1 165

15 464
15 958
17 035
16 618
16 75.
16 762
17 051

H.OnllDO

F_Ff EDGE

Y PSIFt

9 4.88EI
3 5. 932

-9 4.836

Z PT
-IN- -PSIR-

15 1.335 16.935
16 1.507 17.010
17 1.679 17.826
18 1.849 16.977
19 2.02Pl t6.958
20 2.190 16.951
21 2.361 16.992
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RHES TEST 22-116-I JFIN.1976

HASA SERIES HUMBER 0312

MOnEL HUMBER 40-0

SHUTTLE FRSI ,::.HOMER::'MRTERIRL TEST

RUN NO. SEQ.HO. COHFIGURATIOH

29 1 PBHEL 2(L/W>= 1.5 WITH SHOCK GEHERBTOR

TUHHEL COHBITIONS

MERSURED CRLCULRTED

HHRLL PT P TTF
-IH- PSI8 PSIF_ ZIF

M Q T REYH RHO
- PSF8 DF M,FT SCF

1.(I(I 15.7FI ,5.48 8,'_-'.' 1.28 940 -34 4.058 0.881279

PRHEL STRTIC PRESSURES

FORHRRD EDGE PORT EDGE STRRBORRZI EDGE RFT EZIGE

ORIF Y PSIR ORIF X PSIR ORIF X PSI8 ORIF Y PSIR

22 6 6.202 1 -12
24 8 6.469 3 -6
26 -6 6.225 5 0

7 6
9 12

6.171 ii -12
6.225 iS -6
6.::'69 15 B
6.841 17 6
5.784 19 12

6. 14FI 31 9 6.945
6.191 _...:'" S 6.277
6.248 37 -9 6.927
6.818
5.792

BOUHDRRY LFIYER PROBE

POS
HO.

POS Z PT
HO. -IN- -PSI8-

POS Z PT
NO. -IN- -PSIR-

1
2
3
4
5
6
7

0 035
0 074
El 112
0 151
0 191
(i 23FI
B 268

i(I 599
ii 267
ii 888
12 r:_:48
iS 191
1:?, 621
14 145

8 0.3E15 14.494
9 0.344 14.888

IEi FI.513 15.578
Ii CI. 688 15.556
12 F1. '.-:64 15.476
13 1.043 15,457
14 t.223 15.542

15 1 4E_l
16 1 581
17 1 759
18 1 938
i9 2 117
20 2 295
21 2.472

i5.553
15.568
15.616
15.578
15.59CI
15.610
15.615
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RUNNO. SEr!.HO.

3EI I

0. ;ZI(I

MERSUREB

PT
PSIR

23.3:-:

FORNRRDEDCE

ORIF Y PSlR

22 6 9.251
24 8 9.534
26 -6 9.227

POS Z PT
NO. -IN- -PSIA-

1 8.033 14.8E10
2 (I. (169 15.4'94
3 El.1(15 15.878
4 0.142 16.338
5 @.178 16.627
6 8.215 16.985
7 El.258 17.473

AMES TEST 22-116-1 jAM. t976

NASA SERIES HUMBER 0S12

HODEL HUMBER 4E1-0

SHUTTLE FRSI (HOMER) MATERIAL

COHFIGURRTIOM

PANEL 2,:IL N)= 1.5 HITH

TUHHEL CONDITIONS

SHOCK

P TTF M Q
PSIR DF - PSFR

9.63 i(17 1.2;'I 14(18

PRHEL STATIC PRESSURES

TEST

GENERATOR

CALCULATED

T REYN
DF H.FT

-2EI 6.911

PORT EDGE STARBOARD EDGE

ORIF R PSIA OR!F X PSIR

1 -12 9,121 11 -12 9._3,'-'8
3 -6 9,201 13 -6 9. F137
5 ;:1 9,145 15 0 9. F_42
7 6 9.857 17 6 9.785
9 12 :-','.562 19 12 8.563

BOUHDARY LAYER PROBE

RHO
SCF

El.;30183T

OFT EDGE

ORIF Y PSI8

31 9 9.757
33 S 8.766
37 -9 9,688

POS Z PT POS Z PT
NO. -IH- -PSIR- HO. -IN- -PSIR-

17 843 15
17 94_3 16
19 217 17
20 :_-".21 18
21 796 19
22 441 20
22 648 21

8 0.285
9 _3.32_-1

10 0.478
11 8,640
12 0. ::':(14
13 0,973
14 1.145

1.314 22.8;36
1.4°5 22.842
1.653 22.892
I.,'-'_,'28 22.939
1.9',_:8 22,957
2.151 22.8:33
2.32E_ 22.,'_-':88
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riMES TEST 22-116-1JRH. 19?6

HRSR SERIES NUMBER 0812

MOBEL NUHBEF' 4Et-0

SHUTTLE FRSI (HOMEX;, MRTERIFIL TEST

RUN NO. SEg!.NO. CONFIGURRTIOH

3r-1 2 PRNEL 2(L/N)= t.5 NiTH SHOCK GEHERRTOR

TUHNEL CONDITIONS

MERSURED CRLCULRTEB

HHRLL PT P TTF M Q T REYH
-IN- PSIR PSIR BF - PSFR DF M/FT

61.;161 21.72 8.96 1619 1.261 13FIO -18 6.395

PFtHEL STRTII- PRESSURES

FORHRRD EBGE PORT EDGE STRRBORRB EBGE RFT

ORIF Y PSIR ORIF X PSIR ORIF X PSIR ORIF Y

:.o_,_ 6 8,613 1 -12 8.486 11 -12 8.44(1 31 9
24 E1 8.89E1 3 -6 8.572 13 -6 8.425 33 3
26 -6 8.596 5 FI 8.531 15 8 8.437 3Z -9

7 6 9.154 17 6 9.118
9 12 7.986 19 12 7.967

BOUH]]FIRY LRYER PROBE

POS Z PT POS Z PT POS Z
NO. -IN- -PSIR- NO. -IH- -PSIR- HO. -IN-

1 8.834
2 8.871
3 61.188
4 Ft.146
5 8.184
6 El.222
7 (I.258

13.756
14 429
14 881
15 413
15 589
16 127
16 487

8 8.294
9 8.338
18 8.498
Ii 8.655
12 El.822
13 8.99!
14 i. ie.;3

16.419 15 1.333
16.658 16 1.583
17.571 17 1.670
19.156 18 1.836
28.347 19 2.882

28. -8:--', 2F1 2.168
21.156 21 2,335

RHO
SCF

8.881784

EDGE

PSIR

9. 155
8.216
9.0(14

21.277
21.261
21.239
21.316
21.371
21.295
21.385

-_ A-71



i

£MES TEST 22-116-i JBN. 1976

HBSFt SERIES NUMBER 0SI2

MODEL HUMBER 4(.1-0

SHUTTLE FRSI (HOHEX:' MATERIRL TEST

RUN NO. SEI'_.HO. CONFIGURFtTION

3_-I 3 PBHEL 2(L/N)= 1.5 NITH SHOCK GEHERRTOR

TUHHEL COHDITIOHS

MERSURED CSLCULSTED

HNRLL PT P TTF H Q T REYH RHO
-IN- PSI8 PSIR OF - PSFR DF M,'FT SCF

_]. (ilN 2(1. _'_6 8.26 104 1.2Et 12El1 -22 5.969 E_.i_r-11584

PFtHEL STJRTIC PRESSURES

FORNRRD EDGE PORT EDGE STRRBOFIR[I EDGE 8FT EDGE

ORIF Y PSI8 ORIF X PSIR ORIF X PSIR ORIF Y PSI8

22 6 8.149 I -12 8.181 II -12 8.138 31 9 8.455
24 ¢I 8.255 3 -6 8,168 13 -6 8.121 33 3 8,,113
26 -6 8.2Ei3 5 El 8.390 15 0 8.273 37 -9 8,334

7 6 8.598 17 6 8.6El9
9 12 ?.683 19 12 7.673

BOUHDRRY LRYER PROBE

POS Z PT POS Z PT POS Z PT
NO. -IN- -PSIB- NO. -IN- -PSIB- NO. -IH- -PSIB-

1 El,E134 12,724 8 _-I.289 15.548 15 1,315 i'?..895
2 (I._z171 13.458 9 _-I.325 15.57EI 16 1.485 19.'934
3 0. 1(17 14,117 10 _].484 16.789 17 1.656 19.892
4 8.144 14.487 Ii 8.648 17,564 18 1.827 19.813
5 8.181 14.677 12 0.811 1:-:.7_'Ii 19 I.'9.99 19.859
e_, (i,218 14.855 13 8.'977 19.367 28 2.169 19,825
7 _3.254 15.296 14 1,147 19.7E17 21 2.341 iq.865

_
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RMES TEST 22-116-I JRH. 1976

HBSR SERIES HUMBER 0S12

MOBEL HUMBER 48-0

SHUTTLE FRSI (HOMEX) MBTERIAL TEST

RUN NO, SEC!.HO. COHFIGURRTIOH

HHRLL
-IN-

0.00

30 4 PRHEL 2<L/W)= 1.5
WITH SHOCK GEHERRTOR

TUHHEL COHBITIOHS

HERSURED CRLCULRTED

F'T P TTF H iT..' T REYH
PSIR PSIR l]F - PSFR DF M,'FT

27.67 11.34 106 i,:"CI 165'9 -22 L::.210

PRHEL STRTIC PRESSURES

FORWARD EDGE

ORIF Y PSIR

';";'__ 6 11.2:37
24 n 11.473
26 -6 11.351

PORT EDGE STRRBORRB EBGE

ORIF X PSIR ORIF X PSIR ORIF

1 -12 11.231 ii -12 11.282 31
3 -6 11,288 13 -6 11.191 33
5 0 11.388 15 0 11.346 37
7 6 11.900 17 6 11.947
9 12 18.517 19 12 10.548

BOUHBRRY LRYER PROBE

RHO
SCF

8.002172

RFT EDGE

Y PSIR

9 11.779
S 11.357

-9 11.656

PUS Z PT POS Z PT POS Z PT
HO. -IN- -PSIR- NO. -IN- -PSIR- NO. -IN- -PSI8-

1 0 034
2 0 073
3 0 110
4 0 149
5 0 188
6 8 225
7 0 262

17 098
18 02El
18 978
19 376
19 500
20 352
20 312

8 0 298
9 0 335

10 O 499
Ii 0 667
12 0 836
13 1 007
14 1 180

20.846 15
21.208 16
22.773 17
24.632 18
26.307 19
26.971 20
27. C183 21

1 352 27.244
1 525 27.215
1 696 27.175
I 867 Z:7.ZeC1
2 838 27.163

2 20',_:: 27.:215
2 379 27.332

(
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RUN HO.

31

8MES TEST 22-116-1 JBN. 1976

HF_S8 SERIES NUMBER 0312

HOI]EL NUMBER 40-0

SHUTTLE FRSI (HOMEX) HBTERIBL TEST

SEO. NO. CONFIGURBT!ON

1 PRHEL I.::L,,H':'= 3.e

TUHHEL COHDITIOHS

MEBSUREI'I CSLCULATED

HNRLL PT P TTF
-IN- PSI8 PSI8 DF

H Q T REYN RHO
- PSFR BF M/FT SCF

0.00 11.28 3.54 78 1.40 700 -74 3.523

PANEL STATIC PRESSURES

FORNRRI'I EDGE PORT EDGE STBRBOARI] EDGE 8FT

ORiF Y PSI8 ORIF X PSIA ORIF X PSI8 ORIF Y

:'P.. 6 12.243 i -12 12.522 Ii -12 12.443 31 9
24 0 12.484 3 -6 12.68_Zi 13 -6 12.648 33 3
26 -6 12.467 5 0 12.632 15 0 12.671 37 -9

7 6 12.6t6 17 g 12.777
9 12 12.585 19 12 12.695

BOUHDRRY LF_YER PROBE

POS Z PT POS Z PT POS Z
NO. -IN- -PSIR- NO. -IN- -PSIS- NO. -IN-

1 0.035
2 0.073
3 0. 111
4 0. 151
5 0. 191
6 _'1.230
7 pl. 269

5 612
6 190
6 456
6 847
7 123
7 267
7 540

8 0 308
90347

10 0 519
11 0 694
12 (1 °68
13 1 044
14 1 22(1

7.324
7.935
8.651
9.593

10.095
10.46_zI
10.658

15 I. 397
16 1 574
17 1 75Pl
18 1 926
19 2 103
28 2 28_-_
21 2 458

0.000769

EDGE

PSIF_

12.121
12.632
12.628

i0.840
10.850
10.858
10.877
10.855
10.880
10.880
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RUH HO.

:-:1

Ri,IES TEST 22-116-1 ._lRIq. 1'976

HRSR '.-;ERIES IqU1`IBER Og12

HODEL I,tUHE:.ER 40-0

',-;HtJTTLE FR'.-;[ ,::I'.40HE>::) i.IRTER]RL TEST

:-;Er!. HO. Ci'1NF I GLIRfl T I 0 H

2 F'RHEL 1,::L,"N)= :-:. 0

TUI'.4i,4EL C:0 H]] IT I01.4S

MER'.';LIE:EI_ C:FtLCI_ILRTEl)

H!...IRL L F'T F' T T F i"1 Q T RE"('i"4
-- t H- F':-;I R F'_-;I R DF - F'f;F R DF I'1,"F T

-pl.. FIEI. 17. ?:',_. _.. =,4_ 'q.1 1 . 4F1_ 1100 -65 _..... :'-:_Ft

PFINEL '.';TRTI C: F'RES'.-;IJRES

F 0 RHFtF.:n E1]GE F'0 F,:T E]::lGE '.:;Tfl F:E:0 RRD EBI] E

..._..i 0 R[ F 'T' F':--;I R i] F:I F :::: F':--;I F't ri E:!'F )-:: F"7;I fl 0 lq:I F

";' 6 5.'-'"-' t -12 _ 511 il -I2 5.66R :31
24 El 5. :--;47 :3 - 6 5.67 (1 1:':'. - 6 5.5 99 :3:-'.
2g -e.: 5.7'.:-;5 5 0 5. 676 15 0 5. 622 :-:7

7 6 5.62:-: 17 6 5. 525
9 12 5.67:3 19 12 5. 695

El0UH1]F'IR'T' L FI'T'ER PF.:0 E:E

RH0
'.-';CF

8.8811,77

RFT EDGE

Y P',-;IFI

9 6. (151
:3 5. 657

-9 5.57q

F'0S z F'r F'0 :-; Z F'T F'0 L:; Z F'T
Hn, - I H- - F''.::;I R,- f4rn. - I I'.4..... F':-';I FI- NO. - I H- - F''.';I R-

8 9. :?.24 12. :381
9 rl.::-:6612. 766

10 El. 541 1:3.919
11 EI.72E_ 14. 959
12 Et.]_',jg',-_15.9',9.6
1:.:.'. 1.079 16.6E12
14 1.26;3 16. 993

1
2
:3
4
5
6
7

U.841
0 0L::0
E1 120
n 162
O 2F14
(1 244
0 2',34

9 121
9 9:32

i pl 6:-:C1
10 n52
11 428
11 695
12 198

15 1.442 17.046
16 1.624 17.028
17 1 "'= 17.076.,:,U.J

18 1.987 17.12_
19 2.166 17.1:30
20 2.348 17.1_7
21 2.481 17.176
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_NES TEST 22-i16-1JFIH. 1976

HI:ISR SERIE:-I HUMBER OSI2

HO]]EL HUMBER 40-0

SHUTTLE FRSI ,::HOHEH) HATERIRL TEST

RUN NO. SEF_.HO. COHFIGURI_TIOH

31 3 PRHEL I.::L'H = 3.8

TUHHEL COHDITiOHS

MERSURED CRLCULRTED

HHRLL PT P TTF
-IN- PSIFI PSIR DF

N FI T REYH RHO
- PSFFI BF H,'FT SCF

8.86 22.33 ?.E13 79 1.40 1386 -?2 6.958 8,881523

PRNEL STRTIC PRESSURES

FORHFIRD EDGE PORT EDGE STFIRBORR]:I EDGE lIFT EDGE

ORIF Y PSIR ORIF X PSIR ORIF % PSIR ORIF Y PSIR

22 6 7.286 1 -12 7.083 It -12 7.131 31 9 9.680
24 O 7.323 3 -6 ?.157 13 -6 7.068 ......-..9 3 7.869
26 -6 7.239 5 8 7.121 t5 8 7.888 ':1=,_.i -9 7.979

7 6 7.151 17 6 6.95£I
9 12 8.451 19 12 7.196

BOUHBRRY LRYER PROBE

POS Z
HO. -IN-

PT POS Z PT POS Z PT
-PSIR- HO. -IN- -PSIR- HO. -IH- -PSIR-

1 8.842
2 8.881
3 8. 128
4 8.162
5 8.283
6 8.243
7 8.282

11 758
12 654
13 457
13 818
14 213
14 451
14 989

8 8 321 15 122
9 @ 361 15 781

18 _3 538 17 514
II @ 715 18 578
12 £I 898 2£I 441
13 i 068 2(I 857
14 1 245 21 356

15 1.422 21 424
16 1 683 21 479
17 1 788 21 454
18 i 959 21 587
19 2 136 2! 540
28 2 316 2i 549
21 2 479 21 562
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RMESTEST 22-116-1JRN. 1976

NFtSRSERIES HUMBER0S12

MODEL HUME',ER 4F1-0

SHUTTLE FRSI ,:IHOMEX) MRTEF'IFtL TEST

RUN NO. SEQ.HO. COHFIGUF'FtTION

31 4 PFINEL I,:L/W : 3.0

TUNNEL CONDITIONS

MEFISURED CRLCULRTED

HHRLL PT P TTF
-IN- PSIR PSIR DF

M Q T REYH RHO
- PSFR DF H/FT SCF

CI.C161 19.34 6.14 81 1.39 120CI -7Fl 6,010 FI.CI(I1324

( FORWRRD EDGE

PRMEL ST8TIC PRESSURES

PORT EDGE STFIRBOFIRD EDGE RFT EDGE

ORIF Y PSIR ORIF X PSIR ORIF X PSIR ORIF Y PSIR

??_ 6 6,361 1 -12 6.147 11 -12 6.282 31 9 S.23FI
24 _'i 6.533 3 -6 6.30:7, 13 -6 6.311 33 3 8.817

26 -6 6.34:-: 5 Fl 6.19:': 15 n 6.215 37 -9 7.266
7 6 6.2,'-.'6 17 6 6.139
9 12 7,715 19 12 6.523

BOUNDRRY LRYER PROBE

POS Z PT POS Z PT POS Z PT
NO. -IN- -PSIFt- NO. -IN- -PS!£- NO. -IN- -PSIR-

1 0 Et41
2 0 081
3 (1 123
4 0 166
5 0 2C19
6 0 250
7 0 290

10 215
ii 038
ii 512
12 011
12 289
12 876
13 015

8 8.332 13.583
9 0 375 13.71CI
Igl El 553 15,413
11 0 735 16.312
12 El 915 - 17.727
13 1 cIgF: l:E:.242
14 I 2,'-,'0IF:.61L--:

15 1.465
16 1.649
17 1.833
18 2.016
19 2,196
20 2.381
21 2.4:':0

18 637
18 697
18 619
18 718
18 718
18 8E17
18 785
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RMES TEST 22-116-I JRN. 1976

HRSFI SERIES NUMBER 0312

MODEL HUMBER 40-0

SHUTTLE FRSl ,:HOMEX> MBTERIRL TEST

RUN NO. SEC!.HO. CONFIGURRTIOH

:..-"'-' 1 PF'IHEL t"L/N>= 3.0

TUNNEL COHDITiOHS

MERSURED CRLCULRTED

HNRLL PT P TTF
-IN- PSI8 PSIR DF

M Q T REYH RHO
- PSF8 [IF M,'FT SCF

I.FI0 11.27 3.54 E:l 1.40 700 -71 3,492 O. 0007_',5

PF'iHEL STATIC PRESSURES

FORHRRIi EDGE PORT EDGE STRRBORRD EDGE 8FT EDGE

ORIF Y PSIR ORIF X PSIF_ ORIF X PSIR ORIF Y PSI8

22 6 3.693 1 -12
24 O 3.693 3 -6
26 -6 3.701 5 O

T' 6
9 12

3.5',q5 ii -12 3.591 31 9 3.568
3.531 13 -6 3.537 33 3 3.689
3.5'94 15 0 3.559 37 -9 3.53:-',
3.577 17 6 3.50°
3.572 19 12 3.533

BOUNBFIRY LRYER PROBE

POS Z PT
HO. -IN- -PSI8-

POS Z PT POS Z PT
NO. -IH- -PSIB- HO. -IN- -PSIR-

1 8.039
2 0.079
3 O, 120
4 0.163
5 0.206
6 0.248
7 0.289

5 945
g 688
7 263
7 835
8 202
8 822
9 450

8 O 331
9 O 375
18 O 555
ii O 739
12 O 920
13 I 105
14 1 289

9.879
10.283
10.805
10.808
10. 780
10. ,84
10.710

15 1. 475
16 1 661
17 1 .'.-'.'46
18 2 033
19 2 218
20 2 405
21 2 483

10.796
10.824
10.781
10.827
t0.832
10.844
10.811
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RMES TEST "22-116-1JFtH. 1976

HRSR SERIES HUMBER 0SI2

MOi]EL NUMBER 4£1-0

SHUTTLE FRSI <NOMEX) MBTERIRL TEST

RUN NO. SEq,NO, COHFIGUF..RTIOH

32 2 PRHEL 1(L/N>= 3,8

(

TUNNEL CONI)ITIOHS

MERSUREB CF_LCULRTEB

HHRLL PT P TTF M Q T REYN RHO
-IN- PSIFf PSI8 Z_F - PSF8 DF M-FT SCF

l.OO 17.72 5.56 94 1,4EI 1180 -62 5,328 8, 8_31173

PRHEL STI:_TIC PRESSURES

FORNBRB Erli_E PORT EZICE STRRBOAR[I E_IGE 8FT EDI]E

ORIF Y PSIR ORIF X PSIR OF IF X PSI8 OF.IF Y PSIR

22 6 5.873 1 -12 5.615 II -12 5.637 31 9 5.659
24 8 5.858 3 -{ 5.638 13 -6 5.624 ......-.,o3 5.817
26 -6 5,865 5 8 5.74(_ 15 0 5.666 37 -9 5,554

7 6 5.645 17 e, 5.554
9 12 5._36 19 12 5.65:--:

BOUHDARY LAYER PROBE

POS Z PT POS Z PT POS Z PT
NO. -IH-. -PSIB- NO. -IN ..... PSIR- NO. -IH- -PSI8-

1 8 838
2 8 879
3 E_ IE'I
4 8 I_]6
5 8 218
6 8 252
7 8 295

9.61(4
10.657
11.55'9
12.531
13. 218
14. E141
14.896

8 8 338
9 8 384
i@ 8 57£I
II 8 758
12 (I 945
13 1 135
14 1 323

15 683
16 164
17' (195
17 060
17 i15
17 £118
i_,"959

15 1.514 17 838
16 1 7£13 17 873
17 1 893 17 EI15
18 2 883 I? 169
19 2 271 17 _Z158
28 2 4_.Zl 17 852
21 2 484 17_058
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RHES TEST 22-116-1 JAN. 1976

HRS8 SERIES HUMBER 0S12

HODEL HLIHBEF,: 48-0

SHUTTLE FRSI (HOHEX) MRTERI_L TEST

RUH NO. SEQ.HO.

33 i

HERSURED

PT
PS!8

11.461.88

FORHRF'D EDGE

ORIF Y PSIR

22 6 ',-',.954
24 8 8.967
26 -6 8.966

COHFIGURRTION

PRHEL I(L/N)= 3.8

TUHHEL COHDITIOHS

P TTF
PSI8 DF

8.99 77

CRLCULRTEB

H g! T REYH RHO
- PSF8 DF H. FT SCF

0.68 325 41 2.721

PFIHEL STRTIC PRESSURES

PORT EDGE STRRBORRB EDGE RFT

ORIF X PSI8 ORIF X PSIR ORIF Y

1 -12 8.955
3 -6 8.954
5 8 8.975
z 6 :':.941
9 12 8.884

ii -12 8.974 31 9
13 -6 8.971 ......oo3
15 0 8.958 "__,,-9
17 6 :':.929
19 12 8.818

BOUHDRRY LRYER PROBE

POS Z PT POS Z PT
HO. -IN- -PSIR- NO. -IH- -PSIR-

1 8.837 9.8_..8
2 8.879 18.867
3 8.123 10,358
4 0.168 18.481
5 8.213 18.566
6 _ZI.257 I<I.548
7 8.382 161.589

0.001506

8 8.346 10.736
9 0.392 11.100
10 0.577 11.218
ii 0.765 11.253
12 8.953 11.315
13 1.143 11.363
14 1.331 11.233

EDGE

PSIR

8.648
8.673
8.655

POS Z PT
NO. -IN- -PSI_-

15 1.523
16 1.711
17 1.981
18 2.891
19 2.280
28 2.469
2t 2.473

!i 216
11 225
11 281
II 326
ii 332
ii 332
11.315
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FIHES TEPiT 22-I 16-i JFIN.i..,,:_,

NFiSFISERIES NLiI"IBER0S12

MODEL i_i_If'IBEF.:46-0

'.';HUTTLEFRSI ,::NOHE',,'.,)f'IFITEF.'.IFILTEST

_E:Ei;!.1"IO, C0I'4FIGUF,'.FIT InN

2 F'FINEL 1,:L. N :,= 3.6

(

TUNNEL C:ONDITIONS

HEFI:E;URED I::FILCLILFITEl,

HHRLL PT F' TTF
-IN- P:-';I R PSI_ DF

M i:.! T F.:EY1.1 RH0
- F':';F FI :DF I'I,.-F T ':;CF

1.00 15. ::',2 12. :::9 76 0.60 452 40 3.776 0,0020:30

F'RNEL STRTIC PF.:ESSIjRES

FOI;'HRI;:I:, E]]GE F'ORT EEHgE STRRBORRI) EDGE RFT EDGE

,3F:I F 'f F'S I R 0 R I F ::.:', F".-;I R 0 R I F ',:.:: PF;I R 0 R I F 'f F':-;I

22 6 12.::771 1 -12 12.:379 It -12 12.405 :31 9 li.9:::U
24 61 12. :"::92 :3 -6 1.2. :',"_:?. 13 -6 12.402 :-:3 :3 t 1. 997
26 -6 12::.'-:77 5 rl 1" """ 1F, n 12.:346 .,',7 -9 .'-_:"-'.... _:..:, o,:. .. _ '" 11 .....

7 6 12. :356 17 6 12. 328
q.. 12 1 ..." 13:3 1 '_.. 12 1_.P 1_ _-__

E:OUN][INRY LFt?'ER PROBE

F'OS Z F'T P0'.-; Z PT F'OS Z F'T
t40. - t N..... F'S I I'_- HO. - 1t'4- - P'.SI R- NO. - I N- - F".SI R-

1 0. F1:38
2 0.079
:7 0. 121
4 0. 164
5 0,207
6 O. 250
7 O. 2'3.4

13 574
14 846
14 351
14 5513
14 _52
14 809
15 106

8 El.337 15. 188 15 I. 48;-; 15. 731
9 _3.:Y:-'.O15.4 t9 16 1. 672 15.6:-:9

1¢_ C_.= .... 1.=, _6_: _ 1 856 15 _,7'__ Jb,,- .... I _' . . " -

ii 0,74Ei 15.766 I::'.2.640 15. _.;92
12 CI.9:31 15.52'9 I'9 2. 222 15. 752
1:3 1. 11..E:15. 719 20 2. 405 l5. 7'?9
14 1. :::CII 1...._70:3 21 .'.4:71 15 """, - - _ . • 'Z,," I"
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RUN NO.

33

AMES TEST 22-116-i JAN. 1976

NASA SERIES HUMBER 0S12

MODEL HUHBER 4J3-0

SHUTTLE FRSI <HOME:v) MATERIAL TEST

SEQ. NO. CONFIGURATION

3 PANEL I,::L/N;,=3._Zi

TUHHEL COHDITiONS

MEASURED CALCULATED

HMALL PT P TTF M Q T REYH RHO
-IN- PSI8 PSIA DF - PSF8 DF H/FT SCF

1.0_3 21.08 16.54 76 0,6EI 599 4_-I 5. (_17 _3._)(12776

PF4NEL STATIC PRESSURES

FORWARD EDGE PORT EDGE STARBOARD EDGE AFT EDGE

ORIF Y PSIA ORIF X PSIR ORIF X PSIA ORIF Y PSIR

"-'"-'_. 6 16.491 I -12 16,472
24 _:I 16.52;I 3 -g 16.472
26 -6 16.5(I;3 5 0 16.46:E:

? g 16.451
9 12 16. 137

11 -12 16.4:-,'8 31 9. i5.914
13 -6 16.462 33 3 15,937
15 0 16.42:9 oj, -9 15.:-:10
17 6 16.402
19 12 Ig. 189

BOUNDARY LAYER PROBE

POS Z PT POS Z PT
NO. -IN- -PSIA- NO. -IN- -PStA-

POS
NO.

PT
-PSIR-

1
2
3
4
5
6
Z

6.039 18.442
_ 08L'I 18.8,'9
_-1122 19.328
;1 165 19.636
_'1 269 19.887
6 251 28,128
6 294 26,276

8 0.336 20.368
9 0,388 20.599

i(I (I.56FI 20.954
ii O.745 20,927
12 0.927 21._32g
13 I.i12 2El.992
14 1.295 21._345

15
16
17
18
19
2(1
21

1.43_3
1. 664
1.847
2. _'13(1
2,212
2.395
2.48EI

2i
21
26
21
21
2O
21

;-163
_z136
887
n36
P.97
952
FI13

)
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RUN NO.

34

0.08

FORHRRI]

ORIF Y

22 _2
24 0
26 -_]

RMES TEST 22-116-1 JRH. 1976

HRSR SERIES NUMBER 0S12

MODEL NUMBER 48-0

SHUTTLE FF'SI (NOMEX) MRTERIRL TEST

SEQ. NO. CONFIGURRTION

1 PRHEL I(L,'N)= :-'..0

MERSUREB

PT F' TTF
PSI8 PSIR DF

21.88 16.52 75

TUNHEL CONDITIOHS

M Q
- PSFR

8. _.zO 681

PRNEL STRTIC PRESSURES

EDGE PORT EDG E

PSI8 ORIF X PSIB

CRLCULRTED

T REYH
[IF M..'FT

39 5.846

STRRBORRD EDGE

ORIF X PSi8

16.499 1 -12 IIS.518 ii
16.518 S -6 16.499 iS
16.510 5 0 16.536 15

7 6 16.531 17
9 12 16.446 19

-12 Ig.509
-6 16.49.8
8 16.588
__; 15.485

12 16.515

PROBEE:OUNDRRY LRYER

8FT

ORiF Y

31 9
33 3
37 -9

POS Z PT POS Z PT POS Z
HO. -IN- -PSIR- NO. -IH- -PSIR- NO. -IH-

19.595 15 1.475
19.699 16 1.659
19.916 17 1.843
2PI.325 18 2.827
28.61:}: 19 2.2!0
28.792 20 2.394
28.885 21 2.478

18.331 S 8.334
18.728 9 _I.377
18.930 i(I 0.557
19.217 II 8.741
19.1:::9 12 El.923
19.371 i:_:,1.187
19.498 14 i.29EI

1 0.039
2 8.08_3
3 8.121
4 8.164
5 (I.207
6 8.249
7 8. 291

RHO
SCF

8.882782

EDGE

PSIR

16.411
16.371
16.379

PT
-PSIR-

28.990
28.966
21.855
28.841
28.944
21._34g
28.987
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RLIH t40.

:34

RHE::; TE::;T 2;2-1 lg-i _lF_}I] . 1976

HIq:-zFI :-TERIES t.4L1HE:ER 0S12

t,lO17EL HLIMBER 4E_-O

SHUTTLE FR'.:;I ,::HOHE',:.::::,MRTERIRL TE',TT

'.:;E i-!. _.417. C0NF I GtJRRT I 0H

2 F'RHEL 1,::L..."H::,= 3,0

T U[i HEL C0H1]I T I 0 H:-7

t,1ERSI_IRE]] C:RLE:ULRT Eli

HI4F_LL PT P TTF
--IH- F':-;I R F':-';I R DF

r'l 17! T RE"/H RH0
- P!-7F _ ]:lF t"l..F T 'SCF

O. 08 44.22 :34.69 :-',6 _7 g£1 "_.=, 49 1fT. ., :: " ='7 ..• 1.."..... 2:-:4 r3 H',_.I.,,. ! ':-,

F'RHEL :';TFtTIC PF:E:';:-;t_IRES

FEF'NRR1] E]]GE F'OF:T E]TGE :_-';TRRB0 RR]:l E17GE 1-3F T E])i] E

3_'IF Y F'SIR NF.:IF ',-: F".SIR ORIF ,..," P::;IR ORIF "," PSIR

:.-'".' 6 :34, 56 i': 1 - 12 :r.:4.629 11 - 12 :34,6 _',3 :7 t '9 :74.4:37'
24 _-1 :34. ___.9. ..,':' - 6 34 . __g.:3 1:3 - 6 :74 .571 :7:3 :7 :74 .44:3
26 - 6 :74, Q.:::.q.. 5 0 34.644 15 0 :74 , F,._.'--'_ 7=......,. :4.. :74 .34 '9

7 6 :?,4. _=" _...... ,.:, i. 6 :74. F,.:'
9 12 34. _gg 19. t 2 :-:4. 655

E_OIJNi)£F.:"?LR"/EF,: PROBE

F'13S Z F'T F'0:_-'; Z F'T P0 L; Z F'T
t4O, - I N- . F':71£- HO. - I H- - F':'--;I R- t]O. - I t4- - F'S 1R-

t O (1:39 :7:3.72:3 8
" ¢t. r'_.l::70 ::,'_,a,..4R'._4 9
9 0 121 -::,a ,:,=,=, i_
4 0. 164 4_rI.178 11
5 0.2¢18 4£1 462 12
6 e.25e 48.'_:",5 1:7
7 0.29. :_'-', 41.129 14

i._ "--,.-, ._

0:378
(_ 55,:"
0 741
0 923
1 108
1 291

41 "_=. ,:...... 15 1.476 44. _'.1:31
41.54:':: re: 1. 659 44. 073
42.22_.. 17' 1. :741 44.112
42. 412 18 2. _324 44. 217
4:7.4;21 i'3. 2. 206 44. 12;3
4:7.451--'I 20 2. :",',::',-744. lgl
4:-:, 514 21 2.4:30 44.2E18
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AMES TEST 22-iit;-i JAH. 1976

HRSR SEFIES NUMBER 0S12

MODEL HUMBER 40-0

SHUTTLE FRSI .:INOMEX) MATERIAL TEST

RUH NO. SEF!.HO. CONFIGURATION

34 3 PANEL I(L/N:,= 3.@

(
, °

TUNNEL CONILITIONS

MEASURED CALCULATED

HHALL PT P TTF M Q T REYH RHO
-IN- PSIR PSIA DF - PSFR DF M'FT SCF

Pl.(_El 15.82 12.41 7;"I Pl.6PI 448 35 3.816 0. P102i(17

PRNEL STRTIC PRESSUFtE£

FORNARD EDGE PORT EDGE STFIRBOFIRD EDGE AFT EDGE

-,_- ORIF Y PSIA ORIF >:; PSiA ORIF X PSIA ORIF Y PSIA

22 6 12. 393 1 -12
24 O 12.385 3 -6
26 -6 12.,2,74 5 0

7 6
9 12

12.376 Ii -12
12.379 -13 -6
12.4F19 15 (_
12.393 17 6
12.366 19 12

12. 3921 31 9 12.342
12.379 33 3 12.319
12.359 37 -9 12.293
12.356
12.42_I

EIOUHDRRY LAYER PROBE

POS Z PT POS Z PT POS Z PT
HO. -IN- -PSIR- NO. -IN- -PSIR- NO. -IN- -PSIA-

I
2
3
4
5
6
?

_'i2138
Pl ;:179
E_ 121
;:i164
21 2EI'3
21 251
0 293

13.605
13.951
14. 1421
14.239
14.170
14.3',--:0
14.5.'_'-,'4

8 0.335 14.569
9' (I.378 14.692

IEI _'I.557 14.749
II_ 21.7421 14. 998
12 0.917 15.347
13 1.101 15.527
14 1.234 15.492

15 1.468 15. 6521
16 1.650 15.641
17 1.832 15.559
18 2. FI16 15.346
19 2.137 15.a]31
2;:1 2 .3',_:.:FI 15.563
21 2.4;:'8 15.541
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AMES TEST 22-116-I JRH. 1976

HRS8 SERIES HUMBER 0S12

MODEL HUMBER 40-0

SHUTTLE FRSI <HOMEX) MRTERIRL TEST

RUN HO. SEC_.HO. CONFII]URRTIOH

34 4 PRHEL 1(L/H) = 3.0

TUHHEL COHDITIOHS

MERSURETI CRLCULRTEB

HHRLL PT P TTF M 0 T REYH RHO
-IN- PSIR PSIR DF - PSFR [IF H'FT ,'-'.:OF

Fi.08 11.45 8.97 67 0.68 327 31 2.795 O, 0Fi1534

PRHEL STRTIC PRESSURES

FORWARD EDGE PORT EDGE STRRBORRB EDGE RFT EDISE

ORIF Y PSIR ORIF X PSIR ORIF X PSIR ORIF Y PSIR

22 6 8.957 1 -12 8.952 I1 -12
24 8 8.964 3 -6 :':. 952 13 -6
26 -6 8.962 5 8 8.963 15 8

7 6 8.969 17 6
9 12 .'_-','.95_'_ 19 12

8.948 31 9 8.968
8.953 33 3 8.916
8.948 37 -9 8.907
8.958
8.960

BOUHDRRY LBYER PROBE

POS Z PT POS Z PT POS Z PT
NO. -IN- -PSI8- NO. -IN- -PStR- HO. -IH- -PSIR-

1 8.838
2 8.879
3 8. 121
4 8.1e'2
5 8.284
6 8.24g
7 8.287

9 857
18 839
I0 145
10 271
i0 293
18 334
10 391

8 8 328
9 8 378
18 8 547
it 0 729
12 8 918
13 1 093
14 1 274

in.558
18.602
18.786
18.867
18. _'65
11.149
11.198

15 1 457 11.!78
16 1 648 11 287
17 1 821 ii 351
18 2 084 11 168
19 2 186 II 364
20 2 36'9 II 303
21 2 479 II 238
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RUN NO. SEQ.NO.

35 1

HHRLL
-IN-

0._30

MEASURED

PT
PSIR

6.76

FORNRRD EBGE

ORIF Y PSIR

:,o 6 3.956
24 0 3.984
26 -6 3.984

POS Z PT
NO. -IN- -PSIR-

1 0.037 4.923
2 Ft.077 4. '991
3 0.118 5.206
4 0.159 5.263
5 0.201 5.357
6 0.243 5.444
7 0,284 5.500

AMES TEST 22-Ii6-i JAN. 1976

HRSR SERIES NUMBER 0S12

MODEL NUMBER 46_-0

SHUTTLE FRSI (HOME',:<:,MATERIAL TEST

CONFIGURATION

PANEL I,::L.N)= 3.E_

TUNHEL CONDITIONS

P TTF M
PSIR DF

4.00 61

0
PSFA

0.90 32_

PRHEL STATIC PRESSURES

PO_IT EDDIE

CRLCULRTED

T REYH
DF M/FT

-12 2.1(10

STARBORRI] EDGE

ORIF X PSIA OF:IF X PSIA ORIF Y

1 -12 3.968 ii -12 3.979
3 -6 3,990 13 -6 3,978
5 0 3.972 15 El 3.961
7 6 4.007 17 6 4.066
9 12 4.091 19 12 4.e77

BOUNDRRY LAYER PROBE

POS Z PT POS
NO. -IN- -PSIR- NO.

8 8.325 5.522 15
9 0..'_'-,'67 5.590 16

18 8,541 5.796 17
ii 0.719 6.031 18
12 rl. :':95 6,254 19
13 1,073 5.4(12 2t.Zl
14 1.251 6.352 21

RHO
SCF

0. r106750

AFT EDGE

PSIR

31 9 4.105
33 3 4.069
37 -9 4. (167

Z PT
-IN- -PSIA-

1.428 6.531
1.605 6.388
1.782 6.566
i. '961 6. 518
2.137 6._II
2.315 6.566
2. 478 6. 620

+/
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£MES TEST 22-116-I JAN. 1976

H8S8 SERIES HUMBER 0S12

MODEL NUMBER 40-0

SHUTTLE FRSI (HOHEX> MATERIAL TEST

RUN HO. SEQ.HO. COHFIGURRTIOH

35 2 PRHEL 1<L/H)= 3.0

TUNHEL CONDITI ONr-;

MERSURED CRLCULRTED

HWSLL PT P TTF M C! T REYH
-IN- PSI8 PSI8 DF - PSF8 DF M/FT

0.80 12.44 7. ::-:2 r:_:7 n.'98 60: l', -7 :-:.8t2

FORHBRD EDGE

ORIF Y PSI8

22 6 7.31E,
24 0 7,381
26 -6 7,319

POS Z PT
NO. -IN- -PSIA-

9 (155
9 481
9 629
9 866
9 975

1_'1 144
10 237

1 C1.838
2 0.878
3 0. 118
4 (1. 158
5 0.200
g 0.242
7 0.282

PRHEL STRTIC PRESSURES

PORT EDGE STBRBOBR]4 EDGE

ORIF X PSI8 ORIF X PSI8 ORIF

1 -12 7.337 11 -12 7,273 31
3 -6 7.313 13 -6 7.297 33
5 0 7.323 15 A 7.319 37
7 rg 7.362 17 6 7.358
9 12 7.416 19 12 7.493

BOUHDBRY LBYER PROBE

POS Z PT POS
NO. -IN- -PSIA- NO.

8
9
i¢I
ii
12
13
14

8 322
0 363
8 53,'-_','
r'1 716
8 892
1069
1 246

10 420
10 667
18 900
11 158
11 651
Ii 973
12 148

15
16
17
18
19
20
21

RHO
SCF

0.081357

AFT EDGE

Y PSIR

9 7. 475
:-', 7.442

-9 7.435

Z PT
-IN- -PSI8-

1.424 12.263
1 602 12 358
1 778 12 333
1 957 12 345
2 134 12 309
2 313 12 11 °
2 477 12 302

V
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RUN NO.

35

_3.0(I

FORHARI]

ORIF Y

24 61
26 -6

AMES TEST 22-116-i JRH. 197G

NASA SERIES NUMBER OSI::'

MODEL NUMBER 4EI-0

SHUTTLE FRSI ,::NOMEX) MATERIAL TEST

SEF_.NO. CONFIGURATION

3 PANEL 1(L/H:,= 3.(I

HEFISUREEI

PT P
PSI8 PSIR

18.64 I(I.99

EDGE

PSIA

lPl. 9b8
1_,'1.92S
ii. C_Ol

TTF
DF

TUNHEL COHDITiONS

75

PANEL

POET EDGE

ORIF S

i -12
3-6
5 C_
7 6
9 12'

M Q
- PSFR

61.9_I 9E12

STATIC PRESSURES

CRLCULFITEI]

T R,E'fN
DF M.."FT

-El 5. 602

STARBOARD EDGE

PSIA ORIF S PSIR

i(I.923 ii -12 i(I.954
i(I.983 13 -6 10.869
IEI.974 15 _] Ig_.$54
11.101 17 6 10,952
11,143 19 12 Ii. 2E18

BOUHDARY LAYER PROBE

RHO
SCF

0.0020¢18

AFT EDGE

ORIF Y PSIA

31 9 11.187
33 3 11.¢194
37 -9 11.FI'gE_

POS Z PT POS Z PT POS Z PT

NO. -IN- -PSIA- NO. -IN- -PSIR- NO. -IN- -PSIR-

8 0.322 15.742 15
9 0,363 15.889 16

IEI 0.540 16.578 17
Ii El.719 17.158 18
12 El. ',-:97 17.733 19
13 1. E176 1',=',. C132 28
14 1.255 18.188 21

i Pl.938 13,927
2 0.077 14.359
3 Ft.i17 14,762
4 0,158 14,921
5 El.2EIEI 15,102
6 0.241 15.44:-:
7 0.2S2 15,571

1,434 18,509
1 615 18.548
i 794 18,570
1 974 IS.530
2 151 IP,.566
2 331 1:s:.t.54
2 478 18.464

f
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RUH HO.

35

AMES TEST 22-116-1 JRH. 1976

HRSR SERIES NUMBER 0S12

MOI]EL HUMBEF' 40-0

SHUTTLE FRSI (NOMEX) MFtTEPIRL TEST

SEF_. HO. COHFIGURRTIOH

4 PRHEL t(L,'N)= 3.0

0.00

TUHHEL COHDITIOHS

MERSURED

PT P TTF
PSIR PSIR DF

34.39 2Q.33 85 _.].9_'I 1661

PRHEL STRTIC PRESSURES

CFILCULRTED

T RE'fH
l]F t'I/FT

9 10. F165

FORNRRD EDGE PORT EDGE STRRBORRD EDGE

ORIF X PSIR ORIF X PSIR ORIF

11 -12 20.271 31
13 -6 28.229 33
15 0 28.286 37
17 g 20.489
19 12 21.216

ORIF Y PSIR

22 6 20.259
24 8 28.418
26 -6 2Q. 336

1 -12 28.268
3 -6, 20.283
5 0 20.224
7 6 20.498
9 12 21.856

RHO
SCF

BOUHDRRY LRYER PROBE

O, 003638

RFT EDGE

Y PSIR

9 21.124
3 21. (145

-9 21.@19

POS Z PT POS Z PT POS Z PT
NO. -IN- -PSIR- NO. -IN- -PSIF_- NO. -IN- -PSIR-

1 8.048 26.464
2 8.883 27.018
3 8.125 27,695
4 8.169 28. P151
5 8.213 28.269
g (1.257 28. :':13
7 0.3A1 28.99F1

8 8.345 29.221
9 8,389 29.723

18 8.573 31.289
11 0.768 32,280
t2 n.945 32.95(1
13 1.132 33.583
14 1.317 34.08FI

15 1.504 34.27i
16 1.690 34.248
17 1.876 34,288
18 2.062 34.302
19 2,247 34.27'.-:
20 2.431 34.333
21 2.488 34,381

r
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RUN NO.

36

AMES TEST 22-116-I JAH. 1976

NRS8 SERIES NUMBER 0813

MODEL NUMBER 40-0

SHUTTLE FRSI ,::HOME;=::)MATERIAL TEST

SEO. NO. CONFIGURATION

I PAHEL 1(L/M>= 3.0

1.80

TUNNEL CONDITIONS

MEASURED

PT P TTF
PSI8 PSIA DF

18.63 ll.nO 83

FORWARD EDGE

ORIF Y PSIH

22 6 10.:-:41
24 8 I71.993
26 -6 10,923

M Q
- PSFFI

EI.98 908

PFINEL STATIC PRESSURES

PORT EDGE STARBOARD EDGE

ORIF X PSIA ORIF X PSIA

1 -12 la.865 11 -12 10.902
S -6 18.873 1S -6 18.817
5 0 iEl.',-:79 15 _-I iFi.'.-'141

7 6 IE_. 974 17 e. 10,9E_9
9 12 t0.919 19 12 10.944

BOUNDARY LAYER PROBE

CALCULATED

T REYH
1"iF M,'FT

7 5.4:35

RHO
SCF

0.881978

AFT EDGE

ORIF Y PSIR

31 9 IEI.878
33 3 1El.',s:0_
37 -9 1¢_. 750

POS Z PT POS Z PT POS Z PT
NO. -IN- -PSI£- HO. -IH- -PSI8- NO. -IN- -PSIA-

1 0.037 14.297
2 8.880 14.950
3 0.124 15.474
4 0.169 I5.992
5 8.215 1G.447
6 71. 2e:gi i6.93',-,
? 0.304 I7.3r1_6

8 0.350 17.670
9 0.395 17.891
10 0.582 18.499
11- 0.771 18.289
12 9.958 1',';. 559
1S 1.147 1',-',.592
14 1.334 IL:_. 558

15 1.524 18.593
16 1.711 18.555
17 1.899 18.627
18 2.088 18.590
19 2.276 18.503
20 2.463 1',-::.571
21 2. 4871 18.5:-;7

t'
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RHES TEST 22-118-1JRH. 1976

HBS8 SERIES NUHBER 0S12

MODEL NUMBER 4C_-0

SHUTTLE FRS[ ,::HOHEX, HRTERZAL TEST

RUN NO. SED.HO. CONFII]URBTION

36 2 P£HEL I(L/N::,= 3.0

TUNNEL CONDITIONS

HEBSURED CBLCULRTE]]

HHRLL PT P TTF M F_ T REYN RHO
-IN- PSIR PSIR DF - PSFR DF li/FT SCF

1.00 12.42 =.37 79 0.90 59. 4 3.685 0_ 8(I1333

PRHEL STRTIC PRESSURES

FORNBR]] EDI]E

ORIF Y PSI8

PORT EDGE STRRBOBRD EDGE

ORIF X PSIR ORIF X PSIR

F_FT EDI]E

ORIF Y PSIR

;':'.. 6 7.257
24 C1 7.326
26 -6 7.276

1 -12 7.3E16 II -12 7.337
3 -6 7.3n8 13 -E: 7.273
5 0 7.287 15 0 7.267
7 6 7.367 17 6 7.278
9 12 7.363 19 12 7.314

31 9 7,235
33 3 7.227
37 -9 7.237

BOUHDFIRY LBYER PROBE

POS Z PT
NO. -IN- -PSIB-

POS Z PT POS Z PT
NO. -IN- -PSI8- NO. -IN- -PSIB-

1 8.037 9.525
2 8.081 1c1. 025
3 8.126 10.33_
4 0.171 1C1.6c15
.5 8.216 1El. 994
6 0.261 11.152
? 0.306 11.548

8 CI.351
9 0 396
ICI n 582
11 0 771
12 ;ll958
13 1 147
14 1 335

11 872
12 839
12 354
12 413
12 399
12 471
12 433

15
16
17
18
19
2C1
21

1 525 12.452
1 7t2 12.493
1 9_'10 " t2.4'99
2 088 12.424
2 276 12.384
2 464 12.427
2 480 12.476

)
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RUN NO,

36

RMES TEST 22-t16-1 JRH. 1976

HRSR SERIES NUMBER 0S12

MODEL NUHBER 4F1-0

SHUTTLE FRSI (HOMEX) MRTEF'IRL TEST

SEC!. NO, CONFIGURRTIOH

3 PRHEL I(LvN)= 3.6

I. nO

TUNNEL CONDITIONS

HERSURED

PT P TTF
PSIR PSIR DF

6.76 :3,98 70

FORWRRD EDGE

ORIF Y PSIR

CRLCULRTED

H F.., T F'EYN RHO
- PSFR DF M FT SCF

0.98 327 -4 2.n55 0, EIEi0734

oo., 6 3,951
24 0 3,971
26 -6 3,962

POS Z
NO. -IN-

PRHEL STRT!C PRESSURES

PORT EDGE STRRBORRD EDGE RFT EDGE

1 0.035
2 F1.07T
3 0.126
4 0.165
5 0.210
6 E_.255
7 El. 299

ORIF X PSIR ORIF X

1 -12 3.939 ii -12
3 -6 3,939 13 -6
5 El 3,949 15 8
7 6 3,969 17 6
9 12 3,960 19 12

BOUNDRRY LRYER PROBE

PT POS Z PT
-PSIR- NO. -IN- -PSIR-

PSIR ORIF Y PSIR

3,958 31 9 3,948
3,939 33 3 3.948
3:943 37 -9 3,943
3.959
3,98cI

5.015 8 0,343 6,215
5.174 9 0.387 6,131
5,439 10 0.570 6.511
5,621 II El.75_ 6,557
5.6F',6 12 FI. 94C1 6.5t.38
5,717 13 1,125 6,667
_:.CII6 14 1.3i0 6,65CI

POS Z PT
NO. -IN- -PSIR-

15 1,497 6.668
16 1.682 6.594
17 1,867 6,718
18 2,853 6.621
19 2.238 6.68Ci
2C1 2.424 6.655
21 2.482 6.692
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RUN HO.

37

FIMES TEST 22-116-i JAN. 1976

HFISFISERIES HUMBER 0S12

MO]]EL NUHBER 40-0

SHUTTLE FRSI ,::HOHEX> HRTERIRL TEST

SEQ. NO. CONF IGURFtTIOH

1 PANEL 1,:L/N>= 3.8

TUHHEL COHDITIOHS

HERSUREIJ CALCULATE]]

HHFtLL PT P TTF H Q T REYH
-IN- PStA PSIR 1iF - PSFR ElF M/FT

0.00 5.44 2.23 65 1.2FI 326 -53 1.7::-':I

PRHEL STATIC PRESSURES

FORWARD EBI]E PORT EDGE STARBOF_RD EDGE AFT

ORIF Y PSIFI ORIF X PSIA ORIF X PSIA ORIF Y

22 6 2.145 1 -12 2.121 11 -12 2.118 31 9
24 0 2.212 3 -6 2.126 13 -6 2.106 ....."" 3
26 -6 2.144 5 0 3.124 15 0 2.104 ...."'_ -9

7 6 2.134 17 6 2.114
9 12 2.116 19 12 2. 12Pi

BOUHDRRY LFIYER PROBE

POS Z PT POS Z PT POS Z
NO. -IN- -PSIR- HO. -IH- -PSiR- NO. -IN-

1 8.036 2.9F19
2 8.076 3.188
3 0.118 3.369
4 8.161 3.482
5 0.2P14 3.522
6 0.246 3.647
7 0.2',-38 3.721

8 0 331
9 0 374

10 CI 552
ii 0 735
12 0 914
13 1 ;195
14 1 275

RHO
SCF

0.000461

EDGE

PSIA

2. 131
2. (i *?F;
2.1@0

PT
-PSIFI-

3.859 15 1.458 5.231
3.889 16 1.638 5.217
4. _'196 17 1.818 5.180
4.304 18 2.00FI 5.717
4. e.16 19 2.179 5.183
4.860 20 2.36CI 5.279
5.116 21 2.479 5.252
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RLIN NO.

37

FII"IESTEST 22-II_._-i ._IFIH.1976

I'.IFISFISERIES NUMBER 0S12

r,INDEL NUMBER 4_..'i-[i

'.-iHUTTLEFRSI ,:'.Nor,IE::.:',)MATERIAL TEST

:-iEC'.NO. CNNF IGLIRATI0H

2 PANEL 1,::L.."_,_::,= 3. _-i

(

TUNNEL COl.illIT IONS

FIEFIC-;UF:EZt CFILCLILATED

HI.,_ALL F'T F' TTF M Q T RE","N RHCI
-IN- F'SIFI PSIA DF - PSFA DF i"I.,'FT SCF

0, _3C_ irl.6:E: 4. i3 7>: I.2_--_ 60C_ --46 :--".2I5 CI,6m']',::L":?

F'AHEL STATIC PRESSURES

FORNARD EDGE PORT EDDIE STARBOARD EDGE AFT EDGE

0R IF Y F'S IF-i 0R IF ',:< F"._--;IA nR IF ',:-.';F':--;IA 0R IF 'f F':--;IA

22 6 4.C_49 1 -12 4.EiC.1l tl -12 4. 804 :31 9 4.E183
24 E1 4. 1E',Ei :2 -6 4. 007 1:.'-,' -6 3. 964 3:'-: :3 3. 951
26 -6 4. r156 5 E1 :3. 997 15 0 :3. 960 37 -9 :3.95N

7 6 4. C104 17 6 :3.971
9 12 3,981 1'3 12 4. EIC16

BI'IUNDI_R"C LFVCER PROBE

F'O:-; Z F'T POS Z PT F'OS Z PT
HO, -IH- -F'SII-3- [JO. -IlJ-- -F'SIR- HO. -IN- -F'SIA-

1
2
:3
4
5
6

r'

c1 0:37
E1 077
0 11'9
0 161
rl 2C_4
0 246
0 2:-:,'8

•:,. 67:3 Ei 6 :'::-:0 7 _" . ........ _1 15 1 454 'a 73:':
G. 25r_ 9 6. :372 7.6C_C_ 16 1. 635 9. :':',25
P.:.5EiO iCI 6.550 8. ICI'3 17 1. ',:",14 9. ::',5EI
6. 697 11 CI.732 8. :38CI 18 1.9'95 9. 871
6.95CI 12 El.911 9. :-:19 1'9 2. 174 9.881
T. r_44 13 i .Ci93 9. 563 2E1 2. :-,'55 9. :",43
7,026 14 i. z,.'3"" 9,:311 21 2.4,..""-_ '-_...9_36

(
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RUH NO.

37

RMES TEST 22-116-1JRN. 1976

NRSR SERIES HUMBER 0S12

MODEL HUMBER 40-0

SHUTTLE FRSI ,::HOMEX, MRTEE'IRL TEST

SEQ. HO. CONFIGURRTIOH

3 PRHEL I(L/N)= 3.P_

0.88

MERSURE]]

PT P TTF
PSIR PSIR DF

16.71 6. ',':7 F,5

FORNRRB EDGE

ORIF Y PSIR

22 g 6.763
24 0 7.N12
26 -6 6. 8F12

POS Z PT
HO. -IN- -PSIR-

1 8.837 3.840
2 0.078 10.591
3 8.118 11.146
4 8.161 11.416
5 8.284 iI. :-':20
el 8.247 12.n64
7 0.290 12.296

TUNNEL CONDITIONS

PFIHEL STRTIC

PORT EDGE

M O
- PSFR

1,28 IFIOI

PRESSURES

CRLCULRTED

T REYH
DF M/FT

-:_:,'7 5. 286

STRRBORRD EDGE

ORIF X PSIR ORIF X PSIR

1 -12 6.714 11 -12 6.721
3 -6 6.786 13 -g 6.615
5 0 5.711 15 8 6.631
7 6 g.693 17 6 6._21
9 12 6.64:': 19 12 6.784

BOUNDRRY LRYER PROBE

RHO
SCF

O. F#31364

RFT EDGE

ORIF Y PSIFI

31 9 6.684
33 3 6.615
37 -9 g.557

POS Z PT POS Z PT
NO. -IH- -PSIR- NO. -IN- -PSIR-

8 8.333 12.572
9 8.376 12.325

10 8.556 14.828
11 8.740 14.806
12 n.922 15.518
13 1.106 15.691
14 I.288 16. 336

15 1.472
16 1.655
17 1.837
18 2.82F1
19 2.203
20 2.386
21 2.480

16.427
16 395
16 457
16 383
16 423
16 380
16 470
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RF1ES TE'ST 22--116-1 .JRH. 1'976

NRSR SERIES NUMBER 0S12

NOBEL NLIHBER 48-13

'.-;HUTTLE FRL:;I ,::NOHEY,> HRTERIRL TE:';T

RUH HO. SEQ.NO. CONFIGURRTION

.",'7 4 F'RHEL I<L..."N::,= 3.8

TI.IHNEL CONDITIOHS

r'IER_:;LIRED

HbttdLL PT P TTF t'l Q
-IN- F'xIR F'RIR DF - F'F;FFI

n. C18 27.69 11.42 96 1.20 1657

FORNRRD EDGE

OF:IF Y F'SIR

22 6 11.222
24 0 il.646
2g -6 11.234

F'OS Z F'T
HO, - IH- --F'R t A-

16 9:35
17 76:7
1',3704
i'3.I1,."
19 6E6
19 964
20 5'94

i 0.03'--:
,%,- 0.0:73
:7 8. 12,'.::
4 0. 174
5 0.219
6 Ci,265
7 O. 3 10

F'RNEL L-TTFtTIC F'RE_E;SUREx

PORT EI'IGE

CRLCULRTED

T F'.E ",'14
]'IF H..."FT

-29 8.411

:';TRF.:E:ORR]] EDGE

CF.:IF / F"71FI 0F,:IF :::: F'SIR 0RIF Y

1 -12 11.02S ii -]2 11.124
:7 -6 ii.129 I:7 -6 10.968
5 0 11.07": 15 0 10.946
7 6 11. 092 17 6 I0. 938
9 12 11.050 19 12 ii.i:_'12

BOUNDRR"? LFY('ER PFtOBE

F'0 F; Z PT F'0S
NO. - I N- -PC: I R- NO.

8 0. :755 28. 757 15
9 0.4-01 21. r151 16

1A Vl =*"" 9:-74....... :,,:, 22, 17
11 9.. 7'.3 24.96 :-'. i',-',
12 0. "__,,"-" 2 g. r__,a..,a. 19
17-; 1.156 26.96:-: 28
14 1. :'_':4527.163 21

RHO
RCF

0. 002222

RFT EDGE

F'F:IFi

:71 9 Ii. :.'-;65
3:3 :3 11.05:7
:37 -9 11.0:72

z F"r
-If4- -F'L:;IFi-

i . _:'5 '-_.- ..,._ :.", • :31::-:
1.72:3 27. :356
1.912 ;-'7374
2. 101 27.7:',:_',2
2.29rl 27. :';77
•.'. 477 iZ,-'..: ......
2.47:-: 27. 407
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RUN NO.

37

RI'IES TEST 22-116-1 JSN. 197g

HRSR SERIES HUMBER Ogi2

MODEL HUMBER 40-0

SHUTTLE FF'SI (NONE),', NRTERIf_L

SEF!.HO. CONFIGURRTION

5 PRNEL I(L N:.= 3.0

TEST

O. O_J

FORNRRD

ORIF y

22 g
24 0
26 -6

HERSURE]'I

23,38

TUNNEL CONDITIONS

EDGE

PS IR

9.427
9. 747
9. 469

POS Z PT
NO. -IN- -PSIR-

P
PSI£

9.g5

TTF
DF

94

1 0.838 14.104
2 0.082 15.2_37
3 0.127 15.752
4 0.173 lg. lgl
5 8.219 16.533
g O. 2e. 5 16.914
7 F_.311 17.547

P£HEL ST9TIC

PORT EDGE

ORIF X PSIR

1 -12 9. 351
3 -6 9.337
5 O 9. 367
7 g 9. 362
9 12 9.438

1.20 1399

PRESSURES

CRLCULBTED

T REYH
riF N.FT

-29 7.124

STRRBORRD EDGE

ORIF X PSIR

11 -12 9.382
13 -g 9.276
15 0 9.228
17 6 9.232
19 12 9.405

PROBEBOUNDRRY LRYER

RFT

ORIF y

31 9
33 3
37 -9

PHO
SCF

E_,001883

EDDIE

PSIA

1_-_.442
9.696
9,559

POSNo" _iN_Z _psIR_PT NOPOS._IN_Z _psPTIR_

8 0.357
9 0.404

10 0.593
ii O. 704
12 0.973
13 1.163
14 1.353

17.585 15 1.544
18.146 16 1.733
19.156 17 1.923
21.157 18 2.112
22. 092 1'9 2. :':',31
22.784 28 2.482
23.054 2I 2.482

23,135
23,201
23.205
23. 179
23,252
23,231
23,227

I "k.,_,.,p"
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RUN NO.

37

FtHES TEST 22-i16-1 JAN. 1976

NF_SFt SERIES NUF1BER 0S12

MO]]EL HUHBER 4(1-0

SHUTTLE FRSI '::MOMEX) MFtTERIaL TEST

SEC!.NO. CONF IGURF_TION

6 PFINEL 1,::L/N>= 3.8

(

TUNNEL CONZIITIONS

HERSUREEI CALCULF_TED

HNRLL PT P TTF
-IN- PSIR PSIR ]:IF

H I} T REYN RHO
- PSFFt BF M/FT SCF

El. r3(1 2E_. 1CI 8.28 92 1.2(I 12E_4 -31 6.155 El.(,FI1622

PF_HEL STFITIC PRESSURES

FORNRR[I EDGE

ORIF Y PSIFI

:':'_-,- 6 8.176
24 ¢-i 8.413
26 -6 8.159

PORT EDI]E STFIRBOFIR:D E]:IGE

ORIF '/ PSIFI ORIF X PSIF_

1 -12 8.E188 11 -12 8.1E1C1
3 -6 8.N95 13 -6 7,979
5 (1 8, C_%:-,' 15 C1 8. (1CICl
7 6 8. (_7_'-: 17 6 7.99(1
9 12 8.156 19 12 8.120

AFT EDGE

ORIF Y PSIA

31 9 9.543
33 3 8.434
37 -9 8.7CI:-:

BOUHDFIRY Lt_YER PROBE

POS 2 PT POS 2 PT POS Z PT
HO. -IN- -PSIR- NO. -!H- -PSiR- NO. -IN- -PSIR-

1 0. F138 11.873
2 O. c182 12.691
3 CI.128 13.298
4 0.174 13.939
5 El. 22E1 14.(I16
6 C1.266 14.556
7 (1.312 14.735

8 0.358 15.137
9 0.4(15 15.533

l(i CI.594 16.7C19
Ii 0,784 18.264
12 E_.973 i::,997
13 1. 1_.:3 19.510
14 1.352 19.715

15 1.544 19.753
16 1.732 19.743
17 1.922 19.752
18 2. iii 19:743
19 2.3Ell 19.824
2Fl 2.482 19.833
21 2.483 19.808
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RUN HO.

:38

RI'tE:--; TE':;T 22--116-1 JRH. 1976

HR'SR '-;ERIES HIjHBER OF;12

HODEL HLIHBER 4u-O

SHUTTLE FRxI ,::HOHE>::::,MRTERIRL TExT

SEF..'.t.40. COHFIGURRTION

1 PRNEL 1 ,::L..."N>= :3. _-I

T IJHt4EL C:OHIi I T I ON'.-;

r,IER_E1_1F.'E l's IZ:t'_L I_':UL RT El]

HNF_LL PT F' TTF
- I N- F':_-';I R F'7;I R DF

i"l C.! T I;.'.E"/H IT:H0
- F"._--;F Ft 13F I"1,.Fr 7;CF

1•_:I_7_._ 16.71 6,90 .4.._'= 1.20 '99.9. -29 5. OP,2 n. OF11:-',44

F'RHEL :-';TFITIC F'F.:ExRUREF;

FERI,]FIF.'DEDGE F'E_RTEZiGE :E;TFIRSOFIRDEDGE RFI" EI]GE

"" F'SIR FIRIF "f' F'SIRI-I e I F Y F':-';I Ft ORI F ::'( PS I R OR I F ,.., _ .

22 6 5.6:_-':1 1 -12 6. 655 11 -12 6.685 :-:1 9 6.626
24 FI __. '96 ;::', :3 - 6 6.6 ;':4 1:3 - 6 6.557 R:-', 7: _q._,:_,_,4-:'
26 -6 6. 678 5 0 6. 675 15 0 6.61:-: :-'.,-7 -9 6. 546

7 6 6. ,"10 17 6 6.5'92
9 12 6. 679. 19 17-' 6. 755

BOIjHDRR'f LRYER PROBE

F'El'.S " F'T P0 .'_-'; Z F'T F'0 S Z F'T
HO. - I N- - F"..:;I FI- HO. - I H- - F'S I R- HO. - I H- - F':_:;I R-

1 8.0:39 10.512 8 O. :_'-,','-"1 15.604 15 1.572 15.559
2 O. 085 11. 446 9 O. 420 16.04:3 16 1. 752 16. 548
:3 0.132 12.21:2, 10 8.51:3 16.5:-]9 17 1.'955 15.491
4 O. 1'.-]0 12.',-]I9 11 Pl. 804 16.589 1',-] 2. 146 16.54:3
5 O. 228 13. 768 12 O. 995 16. 545 19 2. :338 16. 493
6 _'1.276 14. 1'?.4 1:3 1. 11_--:8 16.5:31 20 2.47:6 16. 519
7 ¢1. :324 14. 947 14 1. :",79. i6.50:-] 21 2.4:':6 16.50',-',

v

_

v

A-IO0
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FINES TEST 22-!16-I JRN. 1976

HRSR SERIES HUMBER 0S12

MODEL NUMBER 40-0

SHUTTLE FRSI (HOMEX) MRTERIRL TEST

RUN NO. SEQ.HO. CONFIGURRTION

38 2.' PFIHEL 1,::L/N)= 3.0

TUHHEL COHDITIOHS

MERSURED CRLCULRTED

HHRLL PT P TTF M Q T REYH
-IH- PSIFI PSIR DF - PSFR I_F M/FT

1.E_E_ 1E_.El2 4.13 88 1.2E_ 6E_0 -35 3.101

FORWARD EDGE

ORIF Y PSIA

22 6 :",. 964
24 El 4.159
26 -6 3.951

POS Z PT
NO. -IH- -PSIR-

i 0. 836
2 0.082
3 0. 128
4 0.17g
5 ;}.224
6 0.271
7 0.318

PFIHEL STRTIC PRESSURES

PORT EDGE STRRBORRD EDGE

ORIF X PS!R ORIF X PSIR ORIF

I -12 3.948 II -12 3.946
3 -6 3.9_:i 13 -_.- 3.927
5 0 3.974 15 0 3.945
7 6 3.995 17 g 3.945
9 12 3.971 19 12 4.002

BOUHDRRY LFIYER PROBE

PO$ Z PT POS
HO, -IH- -PSIR- NO.

g. (_31
6. 673
7. 152
7.516
8. _Z_94
8.460
8.788

8 F_.365 '9.199 15
9 8.413 9.582 16
10 El.6C14 9.9C15 17
II 8.794 9.814 18
12 E_.984 9.922 19
13 1.175 9,887 2EI
14 1.366 9.880 21

31
33
37

RHO
SCF

_}.(@E_815

RFT EDGE

Y PSIR

9 3. 938
3 3.925

-9 3. 922

Z PT
-IN- -PSIS-

1. 558
1 747
1 939
2 129
2 320
2 485
2 485

9.9F13
9 924
9 918
9 93g
9 988
9 918
9 916

--__- A-IOI



J

F.:l_li.4HO.

3 :::

AI"1ES TEST ;:_-'2-116-1 JF,llq. 197E,

HFI'.'_-:FI 'SER I E::; t-IUi"!ElER 0'.--;12

HODEL HLiHBER 4_-1--0

F;HUTTLE FRSI ,::HOHE:::;::, MATERIAL TE'.-;T

'.:;EC!.HO, C:OHFII]t_IRFITIOH

3 Pi-.3HEL t ,::L .."1.4::,= 3. C1

T UiqHEL CC"JHDI T i 0 t-.1'.::;

HE FI'ISI_IRED I::FILI::l_IL.FITE]:i

Ht.4ALL F'T F' T T F H C! T RE"/_i] FI_HFI
- I t.t- F''._:;I FI PI._;I FI DF - F':';F Ft "['1F H.,IFT '.SCF

1. @Ci 5.44 2.24 z::-: !. 2rl :-:26 -42 1. ,.=24 El. _:JOC145E1

F'Rt.4EL '.';TNT II": PREC;F;I_IRETE;

F-IF'NRF'I] E:DI]E F'ORT EDGE '.':TFIRBOFII_:I:IE:DI]E RFT EI:II]E

IZte '[ F 'Y' F''.-:;! R 0 RI F :..: F''.:.:I A I'1I;:I F :;':: P'.';I R 0 R I F "r' F:ii;I R

..-,- 6_ .-.-'122 1 -12 -..-'.119, ii -12 ,.l;'IP17. :31 'q.. 2,1:37
24 8 2.216 :-'.-6 2. 119 1:-; -FL: 2. I16 :".:3 :3 2. 12g
26 -6 2. 121 5 C1 2. l :-:6 15 @ ;.:-_'.119 ::'.,.... ? 2. 119.

," 6 2, 145 17 6 2, 126
9. 12 2. i:-'.5 1'_. 1,-" 2. l,-,."_

E:0 I_1_i][i R_:"l" L FI","ER F'R0 BE

F'0 S Z F'T pFI :z; ..-', F'T F'0 S Z F'T
NO, - I H- - F'S I R- NO. - I N- - F'S I R- HO. - I H-- - F':!:;I R-

1 rl.E137 3.07::q 8 El.:.-:57 4. 596 15 1. 530 5
2 0. @81 3.4:38 9 rl.404 4. P:61 16 1.717 5
3 CI,126 3.5:-]9 let @.5'?.i 5.340 17 1.9@e. 5
4 C1.1-" :3 ':' ':' "',.,:. 11 _:-_77'_. 5 -"-_..... _ "I 4 18 2 E194 P;%, ,i ,_l . ..

5 0,219 S. 973 12 8. 966 5. :35@ 1'?. 2. 282 5
6 8. 265 4. C_71 1:3 1. 154 5. :347 28 2i 470 5
7 rl,:_::11 4.316 14 1.341 5.325 21 2.473 5

:355
:-::B1
346
:-::E:0
:3:-:9.
4n6
:-;:-:9

)

A-102



(

BPIE:'; TEST 22-116-1 JRN. 1976

O. k'.10

NR'.-;R SEF.:[ES HUt,IBER 0S12

HI:I]]ELHUHBER 4PI-CI

:-;HIJTTLE FR'.';I ,:IHC!HE'/,) ['IRTER.IflL TEST

RII H t,.I0. SEI;!, tJCI ,

:29 1

F0 E:!..JRRD

0 R I F Y

22 6
24 @
26 -6

P13S Z
f.40. -..I H-

1 O. (_42
2 0.086
" O. 17:1
4 O. 176
5 O. 222:
6 O, 268
,"' g. 314

HERSI_IRE]3

PT
F'7-;] R

22.2.g

C:OHFIGIJRRT IOH

FIRNEL 1,:L..."14>= 3.0 NITH SHOCK GEHERRTOR

TUHHEL COHDITIOHS

CRLCULRTETI

FI TTF
F'SIR DF

M I-_ T RE'? t.4 F.:H0
- PSFR DF H.FT SCF

6.97 :38 1.4n_ 1'-'"-',.:,,:,..- -67 6 . ,.-"M2

PRNEL. !-;TRTIC F'F.:ESSUREf;

EDGE FIt"IRT EDGE STRRBORRI_ EI_GE

F':-;I R r F'I F >:; PSIfi 0 R I F ::-:: P:£;I R

7.26'3. 1 -12 I?i 104 11 -12 7.06:3
7.272 3 -6 7.182 13 -6 7.129
,". 261 5 0 ,". t_,:, 15 0 7. 100

7 6 :3, _.__,:".'q:' I T 6 ',-'..21 ',3
9 t2 7. 408 I9 12 7. 150

BOUHDRR"/ LFtIr'ER PROBE

O. 00 1 48 :-:

FtFT EDGE

0R I F Y PS I R

:-',1 9 7.99',-',
•., ,-', :-; K . r ,j,:,

:':7 -9 _':. 967

PT F'OS Z PT POS Z F'T
-- F''El"[ R -- t'JEl. - i H" -P S I R- NLI, - 1!4- - F'S 113-

i0. 515 8 O. 360 15. 415
12.747 9 O. 406 15. :::47
1:3.52_- 10 O. 592 17.2¢19
14.0 ',-:4 11 O. 781 1',_:',.:314
14.421 12 Pl.'n67 19. 5'.:_',0
14. 828 13 1,.15@- 20. 040
15.014 14 i.:342 20.729

15 I. 5:31 21. 050
16 1.718 21. 134
17 I. 907 21. 1:31
18 2.094 21.232
19 2.2::',2 21.254
20 2. 469 21. 225
21 2. "'' .4,:,, 21 211

£

__ A-I03
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RUN NO. SEF_.NO.

4(I i

1.00

RMES TEST 22-116-I JRN. 1976

HRSR SERIES HUMBER 0S12

MODEL NUHBER 40-0

SHUTTLE FRSl (HOMEX.:, MRTERIRL

CONFIGURRTIOH

PRHEL IdL,N>= 3,0 HITH SHOCK

TUNHEL CONDITIONS

MERSURED

PT P TTF
PSI8 PSIFI DF

17.72 5.56 96

FORNRRD EDGE

ORIF Y PSI8

22 6 5.856
24 0 5.911
26 -6 5.925

M Q
- PSF8

1.48 1108

PRNEL STBTIC PRESSURES

TEST

GEHERRTOR

CRLCULRTED

T REYH
1iF ['I.."FT

-61 5.293

PORT EDGE STRRBORRD EDGE

ORIF >,'. PSIR ORIF X PSI8 ORIF Y

1 -12 5.723 11 -12 5.7,'-_','3
3 -6 5.785 13 -6 5.749
5 0 5,827 15 0 5.889
7 6 7.177 17 6 7.045
9 12 5.672 19 12 5.749

BOUHDRRY LRYER PROBE

POS Z PT POS Z PT POS
NO. -IN- -PSIR- NO. -IN- -PSI8- NO.

1 0.044 8.793 8 0.374 15.486 15
2 0.090 11.046 9 0.422 15.929 16
:3 0.1:37 12.1:-:0 10 0.612 16.511 17
4 FI. 184 12.79,'-,' 11 0. ',-:03 16.53(t 1:-:
5 (1.232 13.545 12 N.994 16.475 19
6 FI. 279 14.319 13 1.185 16.490 20
7 0.327 14.684 14 1.374 16.659 21

RHO
SCF

0.001168

8FT EDGE

PSIR

31 9 4 _8;,:'5
33 3 5.634
37 -9 4.7'9_11

Z PT
-IN- -PSIR-

1 565
1 755
1 946
2 136
2 327
2 491
2 492

16,600
16.716
16.725
16.803
16.740
16.709
16. 716

A-f04



_

F:UH NL].

41

HNRLL
- ii.4I-

1.8FI

FORHFIRD

0F.:IF Y

22 6
24 F1
26 -6

F'13:--; Z
NO. - IN-

1 0.045
2 0. 891
:-: 8.1:3:':
4 F_.i',",6
5 8,234
6 8,2:-',2
7 O. :3:-:0

FtI"IE'.-; TEST 22--116- i ._IFtN.1976

r.lFISt9 '.-;ER I EF; t.-IUMElEF.: 0S 12

HnBEL NUHE:ER 48-n

:';HIJTT L E F R'.';I ,:1N0 HE).::1:, MFtT ER1I:tL T E'.';T

:-;E C!.Hn. F:Ol"lF I GI_tRAT I n H

1 F'FIHEL 1 ,::L .."L,t::,= :1',.0 L,lI T H '.-;H0 CK ] EHEF.'FIT0 F.'.

T IJNNEL Cn HBI T I NH'.:.;

MERE I_IF,'EB CRLCLILRTED

F'T F' TTF M Q T RE","H RHO
F':-';I R F'!-';I R l'lF - F'xFR BF M..."FT :-;C:F

15.78 6.46 181.'.1 1.20 941 -26 4, ,.-'25 8. 881249

PRNEL :-;TFtTI C F'RE';xLIF.'E'.';

EZGE F'OF.:T EBGE STFtRBORRTI EBGE RFT EBF;E

F'',.-';! R 0 R I F X F''.';119 0 R I F X P'.';I R 0R I F Y F''.:;I R

6.:305 1 -12 6.382 11 -12 6.228 :-:1 9 6.661
6.52 :-: :3 - 6 6.2 :--:A 1:2,, - 6 6. '-.':'::5 3:2,, 3 6.44',-:
6, :?,:-:4 5 F1 6, :-',49 15 8 6.316 ::',7 -9 6. 694

7 6 6. :':56 17 6 6,784
g. 12 5. ,.,':'._,-'._F,19 12 ._=,.:-:4',",

B0 I_11qZIFiR"," L R"('ER PF.:0BE

F'T F'0'.-; Z F'T F'0 :-; Z F'T
- F".:;I R- HO, - I H- - F'S I R- HO, - 1I.4-- - F''._:;I R-

'9. :-'.17 8 _.'1.:': 7',-: 14.61:4 15 1.5'.-: 4 i 5.452
. I._.48718. 419 'q. 0. 427 14,965 16 I, 775 F,

11. :2::::,9 18 0.628 15. ::,5 1," 1 96 s: 15.4._.-
12.2:36 11 0. :-',i2 15, -=q '-" ".:..... i Z. I= " 1.5,_.4. 4 ',",G

I... 1 ."......_. •12,985 12 1,005 F, :':70 9 " "_:' 15 467
1:",. 47 :-: 1:3 1. 19 ',-: 15. :':79 2 El 2.4'? 1 1.5,475
14. 104 14 i.:_'-::-':915.409 21 2.491 15,461

{
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RUH NO,

42

O,OO

': EC.! HIq

I

MERSURETI

F'T
P'.-;[ F-I

27.63

F i'JF.:N£ F.'.l'_ EDF;E

rJR I F Y F'S I R

-:,._.:, K_ 11 20 ::',i.. l

24 0 11,2 :q',_--',
2e- -6 11, ..-"'-"-'¢,._-,

F' A:-; -"..' F'T
N O. - I H- - F".';I R-

1 0. 044 15. :'-:26
2 0.898 17.036
3 0.137 18.216

u w " "_4 Ei 1:::4 19 .:,1._
5 0.2:",2 19. 845
g 0.2,'.-':820. t42
," C1 "'' "Fi °.=;K, .:, ..- ,:, ,... _ • ,_, _ .

FI[I1E:-'; TE:-';T 22-116-1 JFIH, 1976

NR:';1"3 :--;EF.:I ES H I_1MBEF.: 0 F;12

MODEL iqLIMBEF.: 48-0

'.:;HLITTLE FF.'.:-';I (NOHE',:<) MRTEF.:IRL

COHF I r;IJ F.:FITI Obl

F'FIHEL 1 ,::L..."W::,= 3,0 !.,.lITH SHOCK

TUNNEL COiqZlI TIONS

F' T T F t,1 L.':!
F':-;I 1-3 DF - F''.-;F FI

11.47 105 1.19 1650

T E'.-;T

,]EHEF.:RTE,R

CRLCULRTEB

T REYN
DF H/FT

-20 8,284

F'ANEL :-';TATIC F'F.:ESSURES

F'ORT EDGE : STRRE:OARD EDr;E

0R IF >:', F'r;IR 0R IF ',..: F'_-';IR 0F.:IF

1 -12 11.178 ii -12 II,219 7:1
3 -g ii.i:':6 13 -6 11,219 :::3
5 0 11. 470 15 0 1I. 747: 7:7

7 e: II " "_ 17 6 11. '-_14. 'Z,P.,,J ..

'_. 12 10. ,_4cI lq 12 10. = -''.... ._i,-,.-,

B0 I_1Nrl RR'Y' L R","EF.: F'R0 E:E

F'0 F; Z F'T F'0 S
NO. - IN- -F'SIR- NO.

8 0.:':75 20. 902
9 6. 424 21.795

10 0.6i6 23.734
i1 0. 899 25. 179
i-,_ 1. 002 26. :37'?

I:-::i. 195 27. 080
14 1, :':87 27,267

F.'HC
SCF

O. r102191

RFT EDGE

Y PSIR

9 11.722
3 11.257

-9 11.477

Z F'T
- I N- -F' '.';I R-

15 1.5:':I :-'7.'-' 211
16 1.,-"72 27, 174
17 1. 965 27. 154
18 "-' 1._,__, 27,2C18
19 -..-',7-:4',_:', ":'_ 24 L:',_.,I N

20 -..-'.4'90 2 ,-', 2 99
.:'1 ".-'. 490 27 .--'-"-'=,:,g ,_!

A-106
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(
AMES TEST 22-i54-I DEC.i975

HRSA SERIES NUMBER OS4B

MODEL NUMBER 40-0

SHUTTLE TPS PIqHEL FLUTTER TEST

RUN HO. SEI_:!.NO.CONFIGURBTION

3 6 PBHEL 80RTHOTROPIC-SIMPLY SUPPORTED-BORE

TUHNEL COHDITIOHS

MERSURED CRLCULRTED

HNRLL PT P TTF M 0 T REYN
-IH- PSI8 PSI8 DF - PSFR DF M/FT

0.0EI 5.25 2.42 54 i.ii 302 -48 1.756

RHO
SCF

(I.00_J493

(
PRNEL TEMP. PRESSURES

DEG F PSI8
FND HID RFT PRHEL DIF BOX

44 51 51 2.454 -0.0F13 2.451

PLEHUM

2.443

PRHEL STRTIC PRESSURES

FORL_RRD E]JGE PORT E]]GE STRRBORRD EDGE

OF:IF Y PSIR ORIF X PSIR ORIF X PSIR

2t 12

23 3

25 -3
26 -6
27 -12

2. 373
2. 430 2 -9 2
2. 435 3 -6 2

4 -3 2
2. 439 5 0 2
2. 443 6 3 2
2.42S 7 6 2

8 9 2
9 12 2

1 -12 2 443
445
447
454
455
443
454
445
445

ii -12
12 -9
13 -6
14 -3
15 0
16 3
17 6
IS 9
19 12

2 45_Z1
2 455
2 437
2 432
2 428
2 438
2 442
2 458
2 471

RFT EDGE

OR!F Y PSI8

31 12 2,588

33 3 2.4:.'-:4
34 0 2,562
35 -3 2.595
36 -6 2.594
37 -12 2,596

B-'I



AMES TEST 22-154-i I]EC.1975

HASA SERIES NUMBER OS4B

MODEL NUMBER 40-0

SHUTTLE TPS PI_HEL FLUTTER TEST

RUH NO. SEI].MO. CONFIGURRTIOH

3 _': PRNEL 8 OR THOTROPIC-SIMPLY SUPPORTED-BRRE

TUNNEL CONDITIONS

MEBSURED CRLCULRTED

HNRLL PT P TTF M C_ T REYH
-IN- PSIFI PSIF_ DF - PSFFI DF M,FT

0. _Zi_'i6.99 3. "",-:. 6:1 i.ii 402 -4 .=. ='.299

RHO
SCF

(i.OEIF1649

PRNEL TEMP. PRESSURES
BEG F PSIR

FND MID RFT PRHEL DIF BO>:: PLENUM

48 54 51 3.319 -El.EI02 3.316 3.327

FORNFIRD EDGE

PRHEL STRTIC PRESSURES

PORT EIIGE STRRBORRD EI]GE RFT EDGE

ORIF Y PSIR ORIF X PSIR ORIF X PSIR ORIF Y

21 12 3.2E19 1 -12 3
"-;'._ 6 3.313 2 -9 3
23 3 3.318 3 -6 3

4-33
25 -3 3.333 5 0 3
26 -6 3.309 6 3 3
27 -12 3.296 7 _ 3

8 9 3
9 12 3

331 ii -12 3.347 31 12
331 12 -9 3.333
33i !3 -6 3.316 33 3
316 14 -3 3.388 34 Fj
318 15 8 3.3EI." 35 -3
311 16 3 3.301 36 -6
322 17 6 3.296 37 -12
338 18 9 3.314
329 19 12 3.314

PSiR

3.358

3.253
3.4E16
3. 426
3.406
3.406

B-2

)



RUN NO.

3

F 0 RNFiR1_

0 R I F ¥

21 12
22 6
2 :,', :3

..-.j - .j
26 -6
27 -12

RME',-; TE:-;T 22-154-1 TIEC, 19.75

NRSR SERIES NLIME:ER OS4B

HOTEL NUMBER 4E1-0

.'-;HUTTLE TPS PRHEL FLUTTER TE'.-;T

SEF.'.. MO. COHFIGLIRRTIO.H

1_3 F'RHEL 80F.:THOTROPIC-SIMPL'f SUPPORTED-BRF.:E

TI.INHEL C1"_.11".4]:11TIONS

MEFISURE]'I CFILC:LILFITE]'I

F'T F' TT F M F_ T RE","N
F".-;I R F".-;I _ DF - F'xFFI i4F /'I.."FT

7. ',':4 :",. ,.":'1 61 1.0 '?. 446 - :::_'3.. 2 ,5 ","."-'

RHO
SCF

9. (I(10741

F'RHEL T E/,1F'. F'RESSURES
I'IEG F F'SIR
r'l I 1i RFT F'F_NEL ]',I F BOX PL EHLIt'I

51 4 ',-: :",. 71 :-', - El. E18',-', :?,. 7N9 :,',. 7:3:?,

F'FtHEL STF_TIC F'RE:';'.';URES

EDGE F'ORT EI4GE _S;TRRE:ORRDEDGE F_FT E!,GE

F'S IR ORIF >:', F'x IFI ORIF ,';:',F'SiR OR IF 'f F",SIR

:-:. 61 El 1 - 12 :':. 7 :-:::': 11 - 12 :,:. 742
:3.72:-'. 2 -9 3.7:39 12 -9 3.759
:",. 722 :3 -6 3. 741 IS -6 3.7261

4 -3 ::-:.7E17 14 -:2,' 3. 698
:2,. 7 E_7 5 0 :':. 7 E17 15 El :-:. 6 8 5
3.710 6 3 :3. 699 16 3 3. 689

? .-., _ _ - _8 q.. 3 ..... 1?, '_.. .:,". ,":.":::
9 12 :,:. 709 19 12 :".. 716

31 12 3.7:-:5

°-i,-,•:,,:, :3: :-:. 6 g :q
34 El :'_-:.77'?.
._,._':'5 - :,: 3.858
:36 -g :",. ',,:28
:.::7 - 12 :?..85_'t

(

B-3



Fli"lE',-'; T E:';l" ;22- i 54 - 1 l'_EC. [ '9.5

HF_'.:;R :'_-;ER [ E'S HUI'IE',ER 0 r;4 E'.

t,INI]EL HIJHE',ER 40-0

SHUTTLE TF",:; PRHEL FLUTTER TEST

RUH HO. SEI}.HO. IZ:OHFIJ]URFITION

:3 12 PRHEL :': IORTHOTE:OF'!C-SII'IPL"r' '.';I.IPPORTED-BFIRE

T UIIHEL COi.4DIT I_3[I_lqS

HER'.-;I_tI_:ED CRLE:ULFtTET,

HHFILL PT P TTF H O T F..'E','H
- [ t..t- P'.-;[ R P:'; I R :[IF - PF;FF.I I)F ['1.."FT

_.'1.E1_'1 8.75 4. E17 g4 1. 11 5_71 -:-:9 2. 849

RH0
SCF

0. n00:-:Ii

F'RHEL TEMP. PRESSURE'.:;
DEg F F'SIR

FND HID RFT PF_HEL DIF E',0)< F'LEHUH

4:_-':54 51 4. i61 -P_.E_'_5 4. 155 ,4.t76

FORHRF.:D

0F.',IF Y

2t 12
22 6
23 3

25 -3
26 -6
z7 - 1 ,_-"

PF:II.EL '.STFITICPF.:ESF;IJRE_-';

EDgE PORT E'rlgE STFIRE:OFIRD E'[iGE £Fr EDGE

.... F'F;I R 0 R I F ::.',' F'f; I R -I F.'t F 'f F".-;! RP'.-]IF-I 0F.'.IF ,...,

3.997 1 -12 4. 1:32 11 -12 4. 179 :31 12 4.259
4. 142 2 -9 4.1:'-:1 12 -9 4.2E1t
4. 14:_,' 3 -6 4. 174 13 -6 4. 154 33 3 4. !:37

4 -:3 4. 174 14 -:3 4, 130 :34 0 4. 319.
4. 16',-':5 n 4. 175 15 e 4.1¢15 35 -3 4. 289
4. 147 6 :3 4. 186 16 3 4. 116 36 -6 4.2:-:7
4.152 7 g 4.147 17 6 4.122 :".7 -12 4,:325

:_-':9 4. 1¢ 4 18 9 4.1:32
9 12 4. 141 19 t2 4. 145

B-4



(
AMES TEST 22-154-1 BEC.1975

NASFt SERIES NUMBER OS4B

MODEL NUMBER 4_-1-0

SHUTTLE TPS PAHEL FLUTTER TEST

RUN NO. SEQ.HO. COHFIGURATIOH

3 13 PAHEL 8 ORTHOTROPIC-S!MPLY SUPPORTED-BARE

TUNHEL CONDITIONS

MEASURED CRLCULRTED

HHALL PT P TTF M I-4 T REYH
-IN- PSIA PSIA DF - PSFA DF M/FT

EI.00 8.75 4.N5 64 1.11 5E1o -,'-,'92.85_z_

RHO
SCF

0.000809

(
PANEL TEHP. PRESSURES

DEG F PSI£
FNZI HID AFT PANEL DIF B0',::',

51 54 51 4. 16_3 -0.004 4.159

PLENUM

4.158

FORNARD EDGE

PANEL STATIC PRESSURES

PORT EDI]E STARBOARD EDGE £FT EZIGE

ORIF Y PSIA ORIF X PSIA ORIF X PSI8 ORIF Y PSIA

21 12 4.(129
--'9_ 6 4.149
23 3 4.140

25 -3 4.138
26 -6 4.133
27 -12 4.119

1 -12
2-9
3 -6
4 -3
5 0
6 3
7 6
8 9
9 12

4 131
4 198
4 !79
4 151__
4 149
4 147
4 175
4 184
4 153

ii -12
12 -9
13 -6
14 -3
15 _3
16 3
17 6
18 9
19 12

4 174
4 21rl
4 172
4 137
4 142
4 IQ5
4 114
4 143
4 145

31 12 4.199

33 3 4.116
34 0 4.212
35 -3 4.284
36 -6 4.288
37 -12 4.224

B-5



iqMESTEST 22-154-1 DEC.t975

NRSRSERIES HUMBEROS4B

MODELHUHBER40-0

SHUTTLETPS PRHELFLUTTEF"TEST

v

RUHNO. SEO.HO. COHFIGURFtTION

3 15 PRHEL 8 ORTHOTROPIC-SIMPLYSUPPOPTEiI-BRRE

TUNNELCONDITIONS

MERSURED CRLCULRTED

HHFiLL PT P TTF M F, T REYH
-IN- PSIR PSIR DF - PSFR [iF M-FT

8,¢18 9.59 4,48 64 I,IEI 549 -38 3,123

RHO
SCF

0.9EIF1892

PRHEL TEMP, PRESSURES
])EliF PSIR

FND Hi]] FIFT PF_HEL DIF BOX

51 54 51 4,544 -_ZI,_ZIEI6 4,538

PLENUM

4.535

)
-._/

FORNRR]] EDGE

PRHEL STRTIC PRESSURES

PORT EDGE STRRBOFIRD E]]GE

OF.:IF Y PSIR ORIF X PSIR ORIF 'g PSiR

21 12 4,371 1 -12 4.543 ll -12
22 6 4.5(16 2 -9 4.559 12 -9
23 3 4,509 3 -6 4._47 t3 -6

4 -3 4.539 14 -3
25 -3 4,524 5 0 4,551 15 8
26 -g 4,518 6 3 4.546 !6 3
27 -12 4,522 7 6 4,549 17 6

8 9 4,583 18 9
9 12 4,573 19 12

4 56_'1
4 561
4 54_'1
4 529
4 5(1',-':
4 488
4 493
4 51'9
4 524

RFT EDGE

ORIF Y PSIR

31 12 4..591

33 3 4.589
34 _'1 4.625
35 -3 4.658
36 -6 4,646
37 -12 4.61:-:

)

B-6



RMES TEST 22-154-i DEC. 1975

HRSR SERIES NUMBER OS4E'.

MODEL HUMBER 4EI-0

SHUTTLE TPS PRHEL FLUTTER TEST

RUN NO. SEC!.NO. CONFIGURRTIOH

S 17 PRHEL 80RTHOTROPIC-SIMPLY SUPPORTED-BF_RE

TUHHEL COHDITIONS

MEFISUREI] CRLCULRTEII

HHRLL PT P TTF M C! T REYH
-IN- PSI8 PSI8 DF - PSF8 DF M/FT

El.EIO IE1.52 4.97 68 I.E19 598 -34 3.39El

RHO
SCF

Ci.E10(1980

(
PRHEL TEMP. PRESSURES

DEG F PSIR
FND MID 8FT PRHEL DIF BOX

54 54 54 5.£41i -0. _'i¢17 5.0¢14

FORNRRI] EDGE

PFINEL STRTIC PRESSURES

PORT EDGE STRRBORRD EDGE RFT EDGE

ORIF Y PSI8 ORIF X PSIR ORIF X PS!8 ORIF Y PSI8

21 12 4.775 1 -12
oo 6 4.964 2 -9
23 S 4.960 3 -6

4 -3
25 -3 4.975 5 El
26 -6 4.971 6 S
27 -12 4.928 7 6

8 9
9 12

4 981 ii -12
5 013 12 -9
5 015 13 -6
5 015 14 -3
5 FiOS 15 (I
5 Fill 16 3
5 _3(18 17 6
4 958 18 9
4 959 19 12

4.989 31 12
5. (100
4.989 :,o-'-' 3
4.981 34 El
4.939 35 -3
4.965 36 -6
4.923 37 -12
4.944
4. 959

4.993

4.907
5. FII1
5.033
4. 998
5. ¢174

B-7



RME:_:; TEST 22-i54-1 DEC. t975

HRSR :';EF.:IE::_; HUMBER O:-;4B

t'IODEL HL!ME',ER 4c1-0

'.';HI_tTTLE TPS PRHEL FLUTTER TE'-;T

_'.. V

J

COHF IGIJRR'/ION

F'RHEL 80RTHOTROF'IC-SIHF'LY '7;I.IF'F'FIF.:T ED--E:ARE

O.O8

MEASURED

PT P TTF
F'SIA F"7_-;I R ]IF

1 I. 39 5.29 71

T IJt.]HEL I': IZIt'iT!! T I 0 Hf;

I.ii "="_, ,I ,_',

I_':ALCULRTED

T RE'('H
]'iF M."FT

- :34 :.::, __.4 7

RHO
SCF

8.08i041

PRHEL TEMF'.
BEG F

FNB t'110 AFT

54 5 :': = "•.I z',

PRHEL

5.4 i :2,

PRESSLIRES
PSI A

BIF BOX

-O. 016 5, :397

F'LEIilJM

5,4 0 '?

FORNARD

OR I F 'f

21 12
22 g
2:3 3

25 -3
26 -6
27 -12

EDGE

PRHEL STATIC PRESSlJF.:ES

PORT EDGE STARBORRB EDGE AFT E]]GE

P'.SIA 0R IF :::,'F'S IA 0RIF >:: P'..-';IR 0R IF 'f PS IR

5. i,.:,'5 1 -12 5.42:3 li -12 5. 404
5. :349 2 -9 5.452 12 -9 5.5:,.-'2
5. :33:3 3 -6 5.42:'; t:_'-,' -6 5.379

4 -:S 5.417 14 -:3 5. :.'.69
_, :",4 9 = ¢1 5.4 2 7 t .5 F.1 5. :'-',4 9
5. :3:",9 6 3 5.43 O 16 :3 5. :'-'.6 O
5.354 7 6 5.410 17 6 5.34:-:

8 9 5.4 FI7 1',:; 9 5. :':38
9 12 5. :3:':8 19 i 2 5. :-:'.-',:-;

21 12 .=, -"-' =- , ,": " -3

:33 :S' 5,225
:':4 0 5. :376
:":5 -:3 5. 276
:.",6 -6 5.4 :",3
:",7 - 12 5.42 :-',

B-8



aMES TEST 22-i54-I DEC.1975

HRSR SERIES HUMBER 0S48

MODEL HUHBER 4F_-O

SHUTTLE TPS PANEL FLUTTER TEST

RUN HO. SEQ.HO. COHFIGURFITIOH

3 2PI PANEL 8 ORTHOTROPIC-SIMPLY SUPPORTED-E:RRE

TUNHEL CONDITIOHS

MERSURED CRLCULRTED

HHRLL PT F' TTF M 0 T REYH
-IN- PSIR PSIR DF - PSFR ]:IF M,FT

0.80 5.26 2.47 64 l.lO 300 -38 1.71H

RHO
SCF

Ft.000490

PANEL TEHP. PRESSURES
DEG F PSIR

FWD HID aFT PRHEL DIF BOX

51 54 54 2.4°8 -El.002 2.478

PLENUM

2. 485

FORWARD EDGE

PRHEL STATIC PRESSURES

PORT EDGE STFIRBOFIRD EDGE RFT EDGE

ORIF Y PSIR ORIF X PSIR ORIF X PSIR ORIF Y

2 503
2 504
2 505
2 477
2 468
2 469
2 483
2 488
2 494

11 -12 2.48A 31 12
12 -9 2.490
13 -6 2.471 33 3
14 -3 2.463 34 0
15 0 2.462 35 -3
16 3 2.466 3g -6
17 g 2.471 37 -12
18 9 2. 473
19 12 2.4',-:2

21 12 2.383 1 -12
22 6 2.469 2 -9
23 3 2.461 3 -6

4 -3
25 -3 2.468 5 0
2g -6 2.457 6 ::',
27 -12 2.460 7 6

8 9
9 12

PSIR

2.55g

2.445
2. 552
2.579
2.594
2. gO_:t

B-9



AHE:-'; TE'.-;T 22-154-1 DEF. 1975

HR'.-;R '.';EF.',IE'.:; HU['!BEF.'. O'.-;4B

HODEL HUMBER 40-0

'.:;HUTTLE TP'.-] Pt:iI'.]EL FLUTTER TEST

%

J

F.:IJt.J t-]I:1. '.:JEO. HF'i. I::t'_HF I F;I_1F.:FtT I 0 i"4

4 :': F'Rt-IEL 80F:;:TH]TF'OF::'IC-SIMF'LY";I_IF'F'ORTED-BFIRE

T I.IHHEL C0 HD I T I 0 H'.';

1"1El:ISIJR ED CFILCIJ Lt.3T ED

HL,.IALL PT P TTF 1"1 Q T REYN
-IN- F'SIR F"..:;IR DF - PSFR DF H."FT

O. OO 5.12 2.25 5:'-'. 1. t5 :':_'_O -51 l. 70:3

RH0
'.3CF

O. 000,462

PQHEL TEMP, PRES_';URE:-;
BEG F P'3!R

FNB HID RFT F'RNEL DIF BOX

48 5,':I 54 2.26:-', -0. Q03 2. 265

PLEHI_IH

2.4_4

F 0F.:L4FtP..OEDGE

F'1.3FIEL '.';"1"RT I C F'I:;;'.ES'.-;IJRE'.-3

POF.:T EDGE '.';TI.3RE:OFIRD EDGE FIFT EDGE

,:lF.:I F ",' F".=JI FI J F'I F ::-:: P:.'-;I Ft 0F.:I F ::< F'L=;r FI 0 R I F '-," F':._;I I=1

2.277 :':1 t2 2.4_'_9
2. ze.Z
2.25:3 :'::-: :3 2. ::-:0?
2 241 :34 0 2.4..-..
2 "" • "5 "..-.:,7 ._,.. -.._ 2. 427
2 2:39 :':g -g 2.4._4
2.24 :': :':7 - 12 2.4 :_'-:t
2.255
2.2',': :'_-:

21 12 2.174 1 -12 2.314 11 -12
2.'-.' g ,'-",262 2 - 9 2,2 9 :-': 12 -9
2:': :': 2. 262 :3 -g 2. 275 1:": -6

- ,_', 2. ,"7 ," 14 -:-:
25 -:3 _ "_".-._ _ 5 0 2 :.262 15 0
2g -6 2,260 6 3 2.263 Ig 3
27 - 12 _,.:'244 7 g _.,'"260 17 r:.":

:3 9 '.-', 272 i '.:: 9
'9 12 2. 325 19 t2

B-IO

)
j



(
RHES TE'.-;T 22-154-1 BE0.1975

HRr-;R SEF,:IE'.-; HIJHBEF.: OS4B

HOBEL HIJHE',ER 48-0

',:;HUTTLE TF":-; PI%EL FLUTTER TE:-iT

RUN HO. F;Eg!.I.IO. COHFIF;UF.:RTIOH

4 5 F'RHEL ',-: ORTHOTROPIC-SIHPLY SUPF'OF,:TEIi-BRF.'.E

TUHHEL COHBITIONS

i"lERSLII_:EI:_ I::RLCI.ILRT EI:_

HHALL F'T P TTF r'l Q T e E"I"H
-IN- P:-';IR F'P,I R BF - PxFR ]'IF t'I,."FT

8.80 6.81 :3.88 61 1.15 399 -4:-: 2. 248

RHO
!-';CF

8.888611

...._./

(
PRHEL TEHP, F'RES'.-;URES

BEG F PSIR
FNB MID aFT F'SHEL BIF B0',:::

51 5:-', 54 :q. 8:-;2 -8.8r-16 2. 826

F'LEHIJH

:3,82,'-:

F 0P.HFIF.:]7

F'FtNEL STRT I C F'RE'.-;t:;I_IF.tEx

EDGE F'ORT EI]GE F;TRRE:ORR]_ EDGE RFT ElHIE

0 R I F Y F'SI Ft 0 R I F :.".',' P :'-;I R 0 R I F 'g PS t Ft 0 R I F 'f F''.-;I R

2,9.19 1 -12 :",.822 11 -12 :3.B28 21 12 3.159
3. Etl 0 2 -9 3. 828 12 -9 3. 825
:3. _.-104 :3 - 6 :_-",,El:?,1 1:ii -- 6 :'-',.17117 :-::-', :-: 3. _-119

4 -3 ::",.822 14 -::: 2.991 :-',4 _-1 :3. 164
::-',.A 17 5 8 3.83:", 15 8 2.9.",'8 35 -3 3.15£
2,999 6 3 :'-',.8:': i 16 3 :3. _'181 :/,'6 -6 3. 282
2.9'? 4 ,'-' 6 3.8 :",2 17 6 :':. 811 :1:i,'-_,-- 12 :i". 24 :'-"

8 9 :':.8:.38 1:-, 9 2.995
9 12 :'-',.827 I,-.412 :'-',.8:3:",

21 12
22 6
2:3 :3

25 -:3
26 -6
27 -12

B-ll



AMES TEST 22-154-I DEC. 1975

NASA SERIES HUMBER OS4B

MODEL NUMBER 40-0

SHUTTLE TPS PANEL FLUTTEF' TEST

, k_x

p

RUH NO. SEO.HO, COHFIGURATIOH

4 7 PANEL S ORTHOTROPIC-SINPLY SUPPORTED-BARE

TUNNEL CONDITIONS

MEASURED CALCULATED

HNRLL PT P TTF M 0 T REYH
-IH- PSIA Pf:IN :DF - PSFA ]:iF M/FT

O.FlO 7.g8 3.:,,*"_" 64 1.15 450 -45 2.512

RHO
SCF

0.000684

PANEL TEMP. PRESSURES
DEC F PSIR

FND MID AFT PANEL DIF BOX PLENUM

51 58 54 3.402 -0.006 3.396 3.416

FORNRRD

ORIF Y

21 12

23 3

25 -3
26 -6
27 -12

PAHEL STATIC PRESSURES

EDGE PORT EDGE STARE ORRD EDGE AFT EDGE

PSIR ORIF X PSIA ORIF X PSlR ORIF Y PSIR

3.275 1 -12 3.410 11 -12 3.424 31 12 ":.537
3.413 2 -9 3.409 12 -9 3.410
3.40¢1 3 -6 3,398 13 -6 3.396 33 3 3.426

4 -3 3.399 14 -3 3.387 34 O 3.503
3.407 5 O 3.412 15 0 3.372 35 -3 3.530
3.384 6 3 3.4Ft5 16 3 3.377 36 -6 3.622
3.372 7 6 3.404 17 6 3.372 37 -12 3.558

8 9 3.404 18 9 3.3'?.4
9 12 3.408 19 12 3.403

B-12



AMES TEST 22-i54-i BEC.1975

NRSR SERIES NUMBER OS4B

MODEL HUMBER 40-0

SHUTTLE TPS PANEL FLUTTER TEST

RUN NO. SEC,!.NO. COHFIGURFITION

4 9 PF_HEL 8 ORTHOTROPIC-SIMPLY SUPPORTED-BARE

-0.00

TUNNEL CONDITIONS

MEFISURED CALCULATED

PT P TTF M Q T REYH
PSIR PSIA DF - PSFR DF M/FT

8.53 3.77 64 1.15 499 -45 2.789

PFIHEL TEMP. PRESSURES
BEG F PSIR

FND MID EFT PANEL DIF BO'/,

51 54 54 3.785 -0.009 3.775

PLENUM

3.773

FORWAR]] EDGE

PANEL STATIC PRESSURES

PERT EDGE STRRBORRD EiqGE AFT EDGE

ORIF Y PSIA ORIF Y, PSIA ORIF X PSIA ORIF Y

21 12 3.640
-'?_ 6 3.781
23 3 3.790

1 -12 3.802 11 -12 3.812 31 12
2 -9 3.769 12 -9 3.8_'19
3 -6 3.769 13 -6 3.7'.::0 33 3
4 -3 3.769 14 -3 3.758 34 0
5 0 3.770 15 0 3.738 35 -3
6 3 3.792 16 3 3.750 36 -6
7 6 3.8FII 17 6 3.746 37 -12
8 9 3.791 18 9 3.774
9 12 3,769 19 12 3.790

25 -3 3.779
26 -6 3.766
27 -12 3,765

RHO
8CF

O, 000763

PSIR

3.92t

3.7S0
3. 861
3.923
3.91',':
3.96',-':

(

B-'I 3



RUN HO.

4

RI'IE!'_'; TE'.-;T 22-i54-1 1",E0,1'775

HF_'.:.';F_:-iERIES NI.IHE:ER OF;4B

HOTEL HIjHBER 40-0

:';HIJTTLE TF'S P£HEL FLUTTER TEF-;T

'.-;E '3. NO. C0 NF I GIJF.:RT I 0 N

11 P_HEL 80RTHOTF.:OPIC-S!HF'LY 'SUF'PORTEZ_-BR,RE

0,08

T II t,4t.4EL C0 N1]I T I 0 t4'E;

t'lEFtSlJREB CRLE:ULFtTED

PT P TT F t'1 C_ T R E"r'N
F'SIA F"._-';I A I]F - P'.-';FF_ ZIF t'I.-.FT

9.3:9 4.13 6',.-] 1.15 550 -43 3. F144

RH0
'.-;F:F

ci.I..'Ir.-1EI:-'::3;3

PFtNEL TEt,IP. PRESSURES
BEG F F".-':t A

FND HID AFT PAHEL DIF BOX F'LEHUH

,i 451 58 = 4. 14EI -N. EI_z15 4. 1:':4 4. 14_:I

FFIRNFtRD

ORIF "t

21 12

2:3 :3

25 -:3
26 -6
27 -12

PFtHEL :STRTIC PRES:';URES

EDGE PORT EZIGE L:iTRRE,'OFIF.'I]E]]GE liFT EZH]E

P$IF_ 0R IF :::',F'S IR 0F.:IF ::,i F'::;IR 0R IF "l" F':'_-;IFi

3. 953 1 -12 4.1:.'-.'5 11 -12 4.169 31 12 4. 271
4. 141 2 -9 4.1:_'-.'6 12 -9 4. 137
4. 121 :3 -6 4.14:': 1:3 -6 4.147 33 :3 4.1:38

4 -:3 4. 1:31 14 -:3 4. 109 :-,4 CI 4.26:--:
4. 141 5 0 4.1.56 15 8 4.1EI::.;:_'-',5-3 4. 244
4. 119 g :3 4. 1..=,4 lg 3 4. 894 :'-:6 -6 4.25:1:
4. 092 7 6 4.14:.-",17 6 4.110 37 -12 4. 254

$ 9 4. 141 1:.:: 9 4. 18:-:
'? 12 4. I11 i'3 12 4. 121

B-14



(

k

R["IE'-I TEST 22-154-1 DEC:. 1975

HR',-;£ ',TEF.:IES NI_IHBER OS4B

MOITEL HUt'IBEF:, 40-0

SHUTTLE TF':'; PRHEL FLUTTEF.: TEST

RUl"J t,117, c_;Er!, t.ILT. r:n HF [ r; i_iF.:FIT [ NH

4 1:7 PRHEL E: 0RTHrlTRI-,F'IF:-'.-;Ir.1F'L",''.:.;IJF'F'L7RTED-E:FiRE

T I.IIq_i_EL CnH171T I n I,1'.-;

MEF-I'.';I_IRET_ CRLF:ULRTETI

HHRLL PT F' TTF ri c! T F.'.EYt.4
-IH- F".';I R F".-;I FI DF - F".-;FR T,F M.'FT

0.00 IPl.26 4.51 6:-: 1. 15 601 -43 3. 327

PRNEL TEMF'. F'RESSURES
DEC F P's;IR

FHD t'11D RFT PRHEL DIF E:OX

54 5:£', 54 4.541 -N.01:3 4.528

F'L ENUH

F'FINEL '.-';TRTIC F'RE:-;SUF.:E:';

F31;'NAI_'DEDGE PORT E]TGE ::;TRF.:EZAF.'TIETH]E AFT ETiGE

3PIF "r' F':';I_ 0R IF ::< F'S IR 0R IF :::: F".-;IR 0R IF 'Y'

21 12 4.:74:[ I -12 4.5:_::i II -12 4.550 :71 12
•;-2 6 4. =" 7 - - - -._,U 2 - 9. 4. =,:::rl 12 - g 4.5 :'-',4
23 :7 4,5!4 :B -6 4.54_'1 1:'_-', -6 4.544 :--::3 :3

._11' '"4 -:-: 4... 4.:, 14 - :3 4.502 :-',4 _-1

._4.. 15 0 4. 506 -:",-.'5 -:3 4,544 5 0 4. = _ :-:5
_ _ _. .. _-11 :':6 -62_q - 6 4.51 ,. 6 :3 4 ..... 4 16 :3 4. F,"

2 ,.-' - 12 4.4 '92 7 6 4.5:79 17 6 4.4:7:3 :E',,." -- 12
:--" 9 4. 551 1'" 9" 4, 472
"q 12 4. 5 F'1 1'? ! 2 4. . 1 :'

F,:H0
SCF

O. 000'?0:_--:

F".-;IA

4.610

4.546
4. ex51
4.668
4.624
4,637

B-15



Ar,IE>",TE'.:;T22-i54-1 qEC,19.75

FIA'.';F.I'.-;EFItE'.-; HUt,IBER O:';4B

I,IOItEL i.4UHE'_ER4L.:"_-O

SHIJTTLE TP!:; F'I:It-IEL FLUTTER TEST

Lj_

RU1.4 IqO. '.:;EO. Hrl. r: N1".4F I GURFIT I rl f.-I

4 15 PRI'.4EL 80RTHOTRFIF'Ir:-SIHPL"r' L-';UPPL:II;.'.TED-E',FIRE

TUHt..IEL COND ! T 101..1:];

1"1E8SIJRE]:t CFtLCULRTE'r_

FIHFtLL PT F' TTF r,1 i-4 T RE'_"I.4
-IH- P'.:;I FI PS II:l [IF - F'SFFI riF I',1...-F T

O. _'t_."1 l 1. 1:3 4.90 71 1. 15 652 -4rl S. 579

RHn
'.3!-:F

0.000979

PRHEL TEHP, F'RESSURES
DEG F PSIR

FND I'IID 8FT PRHEL DIF BOX F'LEHi.IH

58 58 5:3 4.921 -0.016 4,905 4,:397

)

F'Rt.IEL fiTRTIC PRESSIJRES

FORNAR]] EhGE PORT EDGE '.-';TARBOARTIEDGE AFT EDGE

0R IF "r' F'S IA 0R IF [::',P'E;IA 0R IF '.:..iPS IR 0F:IF "," P:';IA

21 12 4. 690 1 -12 4. :3::96 11 -12 4. 919
22 6 4.880 2 -9 4.910 12 -9 4.910
"_ "7 --a.., .-, 4.874 :3 - _.. 4.94 :-', 1:3 - 6 4.9 O6 :-::3 :3

4 - :-', 4. '?21 14 -:-: 4. ',-',67 :34 O
25 -:3 4,9r_2 5 0 4,950 15 0 4. 860 35 -3
26 -6 4,85:'; 6 3 4,950 16 :3 4. :':7:3 36 -6
27 -12 4, ;.:5:3 7 6 4,921 17 6 4.:347 37 - 12

8 9 4, :390 18 '9 4, :352
9 12 4, :::e,:-:1'9 !2 4,849.

:31 12 4. '961

4, :-:79
4,996
5,064
5. O1:E:
5,00:3

B-16
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RMES TEST 22-i54-I DE0.1975

NR'E:RSERIES NUMBER OS4B

MODEL NUMBER 40-0

SHUTTLE TPS PRHEL FLUTTER TEST

RUN NO. SEq. NO. CONFIGURRTIOH

4 17 PRNEL 8 ORTHOTROPIC-SIMPLY SUPPORTED-BRRE

TUNNEL CONDITIONS

MERSURED CRLCULRTED

HHFiLL PT P TTF M Q T REYN
-IN- PSIR PSIR DF - PSFR DF M/FT

0.8EI 11.94 5.28 71 1.15 699 -39 3.839

RHO
SCF

0.0CIIF154

.

PRNEL TEMP. PRESSURES
]]EG F PSI R

FHD MID RFT PRHEL DIF BO'X

58 58 58 5.269 -0. @F_16 5.264

PLENUM

5.233

FORNRRD EDGE

PRHEL STFITIC PRESSURES

PORT EDGE STRRBORRD E]]GE

ORIF Y PSIR ORIF >;i PSIR ORIF X PSIR

21 12 5,027 1 -12 5.269 11 -12
22 6 5. 225 2 -9 5. 262 12 -9
23 3 5,228 3 -6 5,253 13 -6

4 -3 5,257 14 -3
25 -3 5,257 5 0 5,281 15 O
26 -6 5.21E1 6 3 5.269 16 3
",-'_ -12 5.16. 7 6 5.282 17 6

8 9 5.235 18 9
9 12 5.213 19 12

5.265
5.253
5.226
5.210
5,197
5,181
5.1:':1
5.19',-':
5.177

RFT ETJGE

ORIF Y PSIR

31 12 5,225

33 3 5.134
34 El 5,325
35 -3 5.369
36 -6 5.322
37 -12 5.313

B-I 7



RMES TEST 22-154-i DEC. 1975

HRSR SERIES NUMBER OS4B

MODEL HUMBER 4Ei-O

SHUTTLE TPS PRHEL FLUTTER TEST

RUN NO. SEg!.NO. CONFIGURRTION

5 1 PANEL 8 ORTHOTROPIC-SIMPLY SUPPORTED-BARE

TUHHEL CONDITIONS

MERSURED CRLCULATED

HHRLL PT P TTF M F_ T REYN
-IN- PSI8 PSIR DF - PSFR DF N/FT

El.E10 4.93 1.55 68 1.4(I 306 -81 1.580

RHO
SCF

0,8n8343

PRHEL TEMP. PRESSURES
BEG F PSIR

FWD MID RFT PRHEL DIF E',0',_<

51 58 58 1.514 -@. 0F16 1.508

PLENUM

1.518

FORNRRD

ORIF Y

PRHEL STRTIC PRESSURES

EDGE PORT EDGE STRRBORRD EDGE 8FT EDDIE

PSIR ORIF X PSIR ORIF X PSIR OR!F Y

21 12 1.458
22 6 i. 48rI
23 3 1.492

25 -3 1.481
26 -6 1.4?0
27 -12 1.488

1 -12
2-9
3-6
4-3
5 Et
6 3
7 6
8 9
9 12

1 497
1 499
1 512
1 512
1 514
1 515
1 515
1 512
1 518

Ii -12 1.499 31 12
12 -9 1.512
iS -6 1.501 33 3
14 -3 1.497 34 El
15 0 1.493 35 -3
16 3 1.498 36 -6
17 6 1.498 37 -12
18 9 1.498
19 12 i.5E18

PSIR

1.514

1.415
1.4SEt
I. 518
1.515
I. 573

B-18



AMES TEST 22-154-i DEC. 1975

NRSR SERIES NUMBER OS4B

MODEL HUMBER 40-0

SHUTTLE TPS PRNEL FLUTTER TEST

RUN HO. SEQ.HO. CONFIGURRTIOH

5 3 PRHEL 8 ORTHOTROPIC-SIMPLY SUPPORTED-BRRE

TUNNEL CONDITIONS

MERSURED CRLCULRTED

HNRLL PT P TTF M Q T REYN
-IN- PSIR PSIR DF - PSFR DF M/FT

0.00 6.45 2.02 71 1.40 4Fll -79 2.052

RHO
SCF

0. EIC10445

(
PRNEL TEMP. PRESSURES

IIEG F PSIR
FND HID RFT PRNEL DIF BOX

51 5:'_-I54 1.999 -0.069 1.989

FORNSRD EIiGE

PRHEL STRTIC PRESSURES

PORT EDGE STFIRBORR'rE EDGE

ORIF Y PSIR ORIF X PSIR ORIF X PSIR

2i 12 1.925 1 -12
;;'._ 6 1.9S4 2 -9
23 3 2.013 3 -6

4 -3
25 -3 1.995 5 0
26 -6 1.967 6 3
27 -12 1.991 7 6

:-: 9
9 12

1 972
1 973
1 986
1 994
1 989
1 991
2.003
2.015
2.019

i1 -12 1.979
12 -9 2.003
13 -6 1.997'
14 -3 1.992
15 0 1.973
16 3 1.9:-.'2
17 6 1.978
i:E', 9 2.003
19 12 1.991

RFT EDGE

ORIF Y PSIR

31 12 2.144

33 3 1.:-:'.-:6
34 N 1.961
35 -3 2.0618
36 -6 2.0n2
37 -12 2.018

-- B-I9



RUNHO.

5

HNRLL
-IN-

0.80

FWB

51

AMES TEST 22-i54-i DEC. 1975

HRSR SERIES HUMBER OS4B

MODEL HUMBER 40-0

SHUTTLE TPS PRHEL FLUTTER TEST

SEQ. NO. COHFIGURRTIOH

5 PRHEL 8 ORTHOTROPIC-SIMPLY SUPPORTED-SRRE

TUNNEL CONDITIONS

MERSUREB CRLCULRTED

PT P TTF M Q T REYH
PSIR PSIR DF - PSFR DF M,'FT

7.25 2.27 E::-'.', 1.40 450 -81 2.323

PRHEL TEMP. PRESSURES
BEG F PSIR
MID RFT PRHEL DIF 80X PLEHUH

54 54 2.271 -_"I._ZI_21I:"I 2.2e.3 2.249

PRHEL STRTIC PRESSURES

FORNRRD EDGE PORT EDGE STRRBORRD EDGE RFT EDGE

ORIF Y PSIR ORIF X PSIR ORIF X PSIR ORIF Y

2.179 I -12 2.385 Ii -12 2.253 31 12
2.221 2 -9 2.282 12 -9 2.247
2.251 3 -6 2.283 13 -6 2.268 .....-':'3

4 -3 2.273 14 -3 2.248 .'_",'4O
2.225 5 0 2.263 15 0 2.28.'-'-,'35 -3
2.221 6 3 2.261 16 3 2.217 36 -g
2.217 7 6 2.269 17 6 2.226 37 -12

8 9 2.269 18 9 2.223
9 12 2.271 19 12 2.251

21 12
'P'P__
23 3

25 -3
26 -6
27 -12

RHO
SCF

0.000503

PSIR

2.320

2. i00
2. 171
2.252
2.264
2.24_

B-20



(

(

RUH NO.

5

-0.00

FND

48

FORNARD

ORIF Y

21 12

23 3

25 -3
26 -6
2Z -12

SEQ.HO.

9

MEASURED

PT
PSIA

7.25

PRHEL
DEG F
HID

58

EDGE

AMES TEST 22-154-i DEC. 1975

14AS8 SERIES HUMBER OS4B

MODEL HUMBER 40-0

SHUTTLE TPS PANEL FLUTTER TEST

CONFIGURATION

PANEL 8 ORTHOTROPIC-SIMPLY SUPPORTED-BARE

P
PSIA

2.26

TUHNEL COHDITIOHS

TTF
DF

64 1.40 450

CALCULATED

T REYN
]:IF M,"FT

-84 2.342

TEMP.

AFT

54

PANEL

_.241

PRESSURES
PSIA

DIF BOX

-U. _110 2.231

PLENUM

2.262

PANEL STATIC PRESSURES

PORT EDGE STARBOARD EDGE AFT EDGE

RHO
SCF

PSIF_ ORIF X PSIA ORIF g PSIA ORIF Y PSIR

2 219
2 219
2 223
2 237
2 239
2 242
2 245
2 268
2 288

11 -I2 2.223
12 -9 2.255
13 -6 2.229
14 -3 2.244
15 0 2.215
!6 3 2.239
17 6 2.219
1,S 9 2.225
19 12 2.255

2i 176
2. 231
2. 246

2. 248
2. 201
2. 250

31 12

33 3
34 0
35 -S
36 -6
37 -12

1 -12
2-9
3 -6
4 -3
5 O
6 S
7 6
S 9
9 12

0.000506

2.256

2.099
2.224
2,267
2,247
2.285

-- B-2I



RHES TEST 22-!54-I 1]E0.19-'5

HRSA SEFIE:EI HUMBER OS4B

MODEL HUMBER 41..-I-0

SHUTTLE TPS PRHEL FLUTTER TEST

RUN NO. SEO.HO. COHFIGURATIOH

5 11 PANEL 8 ORTHOTROPIC-SIMPLY SUPPORTED-BARE

-0.80

TUHNEL COHBITIOHS

HEFISUREB CALCULATED

PT P TTF M C! T REYN
PSIA PSI8 BF - PSFR DF M/FT

8.1.315 2.53 68 1.40 5C18 -81 2.583

RHO
SCF

0.8805%1

PANEL TEMP. PRESSURES
DEC F PSIA

FND MID AFT PRHEL B!F BOX

51 58 54 2.544 -0. FI10 2.535

PLEHUH

2.541

FORL4RRB EDGE

PRHEL STFITIC PRESSURES

PORT EDGE STARBOARD EDGE

ORIF Y PSIR ORIF X PSIA ORIF X PSIR

21 12 2.441.3 1 -12
22 6 2,538 2 -9
23 3 2.538 3 -6

4-3
25 -3 2.521 5 CI
26 -6 2,535 6 3
27 -12 2.503 7 6

8 9
9 12

2 537
2 547
2 538
2 541
2 548
2 548
2 548
2.535
2.560

11 -12
12 -9
13 -6
14 -3
15 8
16 3
17 6
18 9
19 12

2.542
2 542
2 546
2 535
2 499
2 585
2 511
2 535
2 510

RFT EDGE

ORIF Y PS!R

31 12 2.651

33 3 2.391
34 8 2,487
35 -3 2,548
36 -6 2,527
37 -12 2,547

B-22
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(

AMES TEST 22-154-i ]]EC.1975

HRS8 SERIES NUMBER OS4B

MODEL NUMBER 40-0

SHUTTLE TPS PRiIEL FLUTTER TEST

RUN HO. SEQ.140. CONFIGURRTIOH

5 13 PANEL 8 ORTHOTROPIC-SIMPLY SUPPORTED-BARE

-(1.00

TUHHEL COHDITIOHS

MEASURED CALCULATED

PT F' TTF M Q T REYN
PSI8 PSIR rIF - PSF8 DF M.'FT

8.85 2.78 71 1.4(I 55(I -79 2.814

RHO
SCF

0.088611

PANEL TEMP. PRESSURES
I]EG F PSIR

FWD MID AFT PRHEL DIF BOX

2.79254 58 54 -0.011 2.781

PLENUM

2.777

PANEL :-ITRTIC PRESSURES

FORWARD EDGE PORT E!_GE STARBOARD EDGE AFT EDGE

ORIF Y PSIR ORIF X PSIR ORIF X PSIR ORIF Y PSIR

21 12 2.678 1 -12
22 6 2.73£1 2 -9
23 3 2.777 3 -6

4 -3
25 -3 2.725 5 (1
26 -6 2.752 6 3
27 -12 2.725 7 6

8 9
9 12

2.788 11 -12 2.762 31 12
2.763 12 -9 2.777
2.764 13 -6 2.756 "-'-'.:.-', 3
2.783 !4 -3 2.777 34 0
2.796 15 (1 2.754 35 -3
2.79(1 16 3 2.748 36 -6
2.801 17 6 2.756 37 -12
2. :qF11 18 9 _..'-'759
2. ',':2f_ 19 12 _." 770

2.848

2. 604
2.67i
2.745
2.764
2.788

B-23



i_HESTEST 22-154-I DEC.1975

14RS8SERIES NUMBEROS4B

MODELHUMBER40-0

SHUTTLETPS PRHELFLUTTERTEST

)

RUH NO. SEQ.HO. COHFIGURRTIOH

5 15 PFIHEL 8 ORTHOTROPIC-SIMPLY SUPPORTED-BRRE

HNRLL
-IH-

-U. 8_'1

TUHNEL CONDITIONS

HERSURED CRLCULRTED

PT P TTF M Q T F.'.EYN
PSI8 PSI8 DF - PSF8 ]:IF M-FT

9.66 3. _-T13 74 1.4EI 688 -76 3. (145

RHO
SCF

no _J08663

PRHEL TEMP. PRESSURES
DEG F PSI_

FWD MID aFT PRHEL I]IF BO X

54 58 58 3.855 -U.HI6 3,039

PLENUM

3.846

FORNRR]] EDGE

PRHEL STFITIC PRESSURES

PORT EDGE STRRE.'ORRD EDGE 8FT EnGE

ORIF Y PSI8 ORIF X PSIR ORIF ,'.',PSI8 ORIF Y PSI8

21 12 2. 921 1 -12
.:';'.. 6 3.118 2 -9
23 3 3.859 3 -6

4 -3
25 -3 3.086 5 8
26 -6 3.048 6 3
27 -12 3. ¢123 ? 6

8 9
9 12

S 039
3 043
3 044
3 058
3 063
3 058
3 052
3 059
3 885

ii -12
!2 -9
13 -6
14 -3
15 8
16 3
17 6
18 9
19 12

3.087 31 12
3.054
3.090 ,-,.:,"-' 3
3.833 34 0
3.815 35 -3
3.085 36 -6
3.006 37 -12
3. f143
3. F_43

3. 135

2. 863
2.989
3. 036
S. 018
3.865

B-24
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(
AMES TEST 22-154-i DEC. 1975

NASA SERIES NUMBER OS4B

MODEL NUMBER 40-0

SHUTTLE TPS PANEL FLUTTER TEST

RUN NO. SEC!.HO. CONFIGURATION

5 17 PANEL 8 ORTHOTROPIC-SIMPLY SUPPORTED-BARE

TUNNEL CONDITIONS

MEASURED CALCULATED

HNALL PT P TTF M Q T REYH
-IN- PSIFI F'RIR DF - F'RFA DF H,.."FT

O.OPl 10. 4e. 3.2'-:: 74 1.40 650 -76 3.299

RHO
SCF

_1. 000718

(
PANEL TEHP. PRESSURES

DEG F PSIA
FND MID AFT PANEL DIF BOX

54 58 54 3.344 -0.019 3.325

PLENUM

3. 336

FORWARD

ORIF Y

21 12
22 6
23 3

25 -3
26 -6
27 -12

PANEL STATIC PRESSURES

EDI]E PORT EDI]E STARBOARD EDGE AFT EDI]E

PSIR ORIF X PSIA ORIF X PSIA ORIF Y PSIA

3.211 1 -12 3.357 ii -12 3.383
3.395 2 -9 3.35PI 12 -9 3.365
3.3:?6 3 -6 3.328 13 -6 3.352

4 -3 3.341 14 -3 3.328
3.363 5 0 3.344 15 0 3.282
3.393 6 3 3.344 1_ 3 3.2,','5
3.297 7 6 3.346 17 6 3.319

8 9 3.317 iS 9 3.319
9 12 3.339 19 12 3.336

31 12 3.447

33 3 3.150
34 O 3,259
35 -3 3.341
36 -6 3.300
37 -12 3.35CI

B-25



RMESTEST 22-154-i DEC.I'975

HRSRSERIES NUMBEROS4B

MODEL HUMBER 40-0

SHUTTLE TPS PRHEL FLUTTER TEST

J

RUH NO. SEQ.HO. CONFIGURRTIOH

5 19 PRNEL 80RTHOTROPIC-SIMPLY SUPPORTED-BRRE

TUHHEL CONBITIONS

MERSUREZI CRLCULRTE]:I

HHRLL PT P TTF N IT_ T REYH
--IN-- PSIR PSIR EIF -- PSFR ]:IF M FT

F1.EiO 11.31 3,54 78 1.40 702 --74 3.535

RHO
:--:;CF

0.000771

PRHEL TEMP. PRESSURES
]:lEGF PSIR

FN]:I MID RFT PRHEL DIF BOX PLEHUt'I

58 58 58 3.596 -CI.CI19 3.577 3.588

PBNEL STBTIC PRESSURES

FORWRRD EDI]E PORT EDGE STBRBORRB EDCE 8FT EDDIE

ORIF Y PSIR ORIF X PSIR ORIF X PSIR ORIF Y PSIR

21 12 3.406
22 6 3.617
23 3 3. e155

25 -3 3.56.
26 -6 3.651
27 -12 3.538

1 -12 3.562 ii -12 3.627 31 12 :3:,774
2 -9 3.561 12 -9 3.615
3 -6 3.588 13 -6 3.57_:I 33 3 3.380
4 -3 3.596 14 -3 3.6£19 34 _ll 3.496
5 0 3.588 15 0 3.555 35 -3 3.597
6 3 3.574 16 3 3.542 36 -6 3.582
7 6 3.597 17 6 3.524 3,':' -12 3.572
8 9 3.585 18 9 3.562
9 12 3.574 19 12 3. __:01

B-26
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(
RMES TEST 22-!54-i DEC. 1975

HFISR SERIES NUMBER OS4B

MODEL NUMBER 40-0

SHUTTLE TPS PRHEL FLUTTER TEST

RUN NO. SEQ.NO. CONFIGURRTION

5 21 PRNEL 8 ORTHOTROPIC-SIMPLY SUPPORTE]]-BFIRE

TUNNEL CONDITIONS

NERSURE]] CRLCULRTED

HNRLL F'T F' TTF M F! T F'EYH
-IN- PSIR PSIR DF - PSFR ;iF M/FT

E_.80 12.10 3.38 81 1.4EI 751 -71 3.754

RHO
SCF

8. (10F1322

(
PRNEL TEMP. PRESSURES

BEG F PSIR
FN]] MII) 8FT PRNEL ]]IF BOX

58 61 58 3.872 -0.038 3.834

PLENUM

3.851

PBHEL STRTIC PRESSURES

FORHRR[I EDGE PORT EDGE STRRBORRD EDGE RFT EDGE

ORIF Y PSIR ORIF X PSIR OR!F X PSIR ORIF Y PSIR

21 12 3.727 1 -12 3.876 11 -12 3.898
-.,o 6 3.951 2 -9 3.878 12 -9 3.907
23 3 3.92E_ 3 -6 3.887 13 -6 3,886

4 -3 3.881 14 -3 3.872
25 -3 3.932 5 El 3.882 15 0 3.813
26 -6 3.9E17 6 3 3.903 16 3 3,813
27 -12 3.85_'_ 7 6 3. :-':-62 I7 6 3. 781

8 9 3.856 i8 9 3,829
9 12 3.846 19 12 3.84A

31 12 3.919

33 3 3.681
34 F1 3.729
35 -3 3.873
36 -6 3.,"98
37 -12 3.839

f

-_ B-27



,_HE'7;TEST ;.'7'-t54- i DEC° I'975

HRF;t9 '.E;ER! E'.:; t iU_"!EEF' 0S4 B

I"10DEL iqtt r'lB ER 48- 0

'.';HLITTLE TP:-'; PRHEL FLUTTER TE'.E;T

)
_1_! _-

RIJH NO. SEC.!.I"40. C0HF I r; 1_1RA ]"I FIi'.4

5 22 PRHEL 80F.:THOTI_:OPIC-SIMPLY '.-_PF'OF.'TEI,.-E:FIE:E

-0.80

T1_1HHEL C0 iqB I T I 0 i'.4_:;

MERS I.IF.:EB C:FtLCULRTED

F'T F' T TF i"1 Q T REYi'.1
PSIR F'SIR DF - PSFR BF H...'FT

12.48 :'..',':8 :':4 1.48 778 -69 3.:':14

RHI:l
'7CF

0. 080E::-:4

PRHEL TEHP. F'RESSUF.'.ES
BEG F PSIFI

FNB MIB FIFT F'RHEL BIF E:O::-::PLEHIjH

61 61 6 i 3. 972 -8. P127 3. 945 :":. 9:.:7

)

F'RHEL STRTII:: F'RES:_:;IJRES

FOF.:HRRB EBGE F'OF.:T E:DGE STRRE:EIFIRD EDGE FtFT EDGE

OR I F Y F'SI R OR I F ,.,"' F'S I R ORI F X PSI R CIRT.F "? F'$ I R

21 12 :3.776 1 -12 :3.9:-':4 11 -12 4.812 3:1 12 4.82:-:
22 g 4.854 2 -9 :3.91:': 12 -9 3.97:-:
2:3 :3 :3.999 3 - 6 :3.91 :-: 13 - 6 :3,999 33 :3 :':. 771

4 -:3 :.3.974 14 - :3 :3.98:3 34 _-1 :':. 8 :':5
25 -:3 4. 889 5 8 :3. 952 15 8 3.90:3 :-'-,'5 -3 3. 944
26 -6 4. 884 6 :3 :3. 963 16 3 :B.,'.=,59 36 -6 3. 932
27 - 12 :3.916 ," 6 :3.971 17 6 :3. ',",59 37 - 12 :'::. 948

8 9 3. 944 18 9 :3,923
9 12 :':. 94',-", 19 12 :",. 989

B-28

)



(
RMES TEST 22-154-I DEC. 1975

H6SR SERIES NUMBER OS4B

MODEL NUMBER 48-0

SHUTTLE TPS PRHEL FLUTTER TEST

RUN NO. SEC!.HO. CONFIGURRTION

6 1 PANEL 8 ORTHOTROPIC-SIMPLY SUPPORTED-BARE

-0.00

TUNNEL CONDITIONS

MERSURED CRLCULRTEB

F'T P TTF M I..-.., T REYH
PSIR PSIR BF - PSFR EIF M,'FT

4.94 1.67 71 1.35 :-:06 -71 1.5:]i

RHO
SCF

8.808359

-v

(
PRHEL TEMP. PRESSURES

BEG F : PSIR

FND MID F_FT PRI4EL B!F B0',:<

54 58 58 1.564 -N.N02 1.561

PLENUM

1.572

FORNRRD EDGE

PRHEL STF_TIC PRESSURES

PORT EDGE

ORIF Y PSI8 ORIF X

21 12 1.472
22 6 1.532
23 3 1.539

25 -3 I. 55,]:
26 -6 1.53:--,'
27 -12 1.522

STRRBORRD EDGE

PSIR ORIF X PSIR

1 -12
2-9
3-6
4-3
5 0
6 3
Z 6
8 9
9 12

1 544 ii -12
1 547 12 -9
1 549 13 -6
1 557 14 -3
1 56:E', 15 0
1 565 16 3
1 570 17 6
1 567 18 9
1 568 19 12

1.569
1.569
1.557
1.548
1.549
1.565
I.549
1.556
I.57FI

RFT EDGE

ORIF Y PSIR

31 12 1.559

33 3 1.493
34 8 1.537
35 -3 1.559
36 -_ 1.570
37 -12 1.5','_-:9

B-29



RMES TEST 22-154-I DE0.1975

HRS8 SERIES HUMBER OS4B

MODEL HUMBER 40-0

SHUTTLE TPS PRHEL FLUTTER TEST

RUN NO. xEN.NO. COIIFIGURFITIOH

6 3 PBHEL 8 ORTHOTROPIC-SIMPLY SUPPORTEI]-BHRE

TUNNEL COHDITIOHS

HERSURE]] CRLCULRTED

HNRLL PT F' TTF M 0 T REYN
-IN- PSI8 PSI8 DF - PSF8 DF M"FT

8.80 6.46 2.1:-.' 71 i.35 4EI0 -71 2. ;170

RHO
SCF

O. 00047FI

PRHEL TEMP. PRESSURES
BEG F PSIR

FND MID 8FT PRHEL DIF BOX

54 61 58 2.069 -0. 002 2.U68

PLEHUH

2. 093

FORNRRD

ORIF Y

21 12
22 6
23 3

25 -3
26 -6
27 -12

PRHEL STRTIC PRESSURES

EIIGE PORT EDGE STRRBORRD EDGE

PSIR ORIF X PSIR ORIF X PSIR

1.942 1 -12 2.039 11 -12 2.F17Z
2.06t 2 -9 2.044 12 -9 2. F173
2.843 3 -6 2. _'145 13 -6 2.852

4 -3 2.856 14 -3 2.849
2.869 5 O 2,874 15 8 2.852
2.844 6 3 2.865 16 3 2.853
2.826 7 6 2.882 17' 6 2.863

8 9 2.881 i8 9 2.868
9 12 2.882 19 12 2.882

RFT EDGE

ORIF Y PSIR

31 12 2.076

:3::', 3 1.962
34 0 2.029
35 -3 2.056
36 -6 2.071
37 -12 2.117

B-30
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FINES TEST 22-154-I DEC. 1975

HRSFI SERIES NUMBER OS4B

MODEL NUMBER 40-0

SHUTTLE TPS PFINEL FLUTTER TEST

RUH NO. SEIT!.NO. COHFIGURFITION

6 5 PSHEL 8 ORTHOTROPIC-SIMPLY SUPPORTEII-BFIRE

TUHNEL COHDITIOHS

HERSURED CFILCULFITED

HLqRLL PT P TTF M I.-4 T REYN
-IH- PSI8 PSI8 DF - PSFFI DF M/FT

0.0(1 8.08 2.73 74 1.35 5 I.:'1El -68 2.566

RHO
SCF

0.000584

(
PFINEL TENP. PRESSURES

BEG F PSIR
FNZI HID FIFT PFIHEL BIF BOX

58 61 58 2.633 -El.EIE18 2.626

PLEHUN

2.639

FORHFIRD EBGE

PFIHEL STFITIC PRESSURES

PORT EDGE STRRBORRD EDGE RFT EDGE

ORIF Y PSIR ORIF X PSIFI ORIF X PSIFI ORIF Y PSIR

21 12 2.463 1 -12
:'":',;.,_ 6 2.616 2 -9
23 3 2.589 3 -6

4-3
25 -3 2.623 5 0
26 -6 2,590 6 3
27 -12 2.569 7 6

8 9
9 12

2 688
2 625
2 627
2 627
2 636
2 645
2 640

=

2.646
2,668

Ii -12
12 -9
13 -6
14 -3
15 0
16 3
17 6
I:-', 9
19 12

2.632 31 12
2. 628
2.603 33 3
2.597 34 0
2.593 35 -3
2.64r'1 36 -6
2.608 37 -12
2.634
2.644

2.633

2.480
2.561
2,595
2.618
2.639

B-3I



AMES TEST 22-154-I DEC. 1975

NASA SERIES NUMBER OS4B

MODEL 14UME:ER 40-0

SHUTTLE TPS PANEL FLUTTER TEST

i

RUN NO. SEO.HO. CONFIGURATION

6 7 PANEL 8 ORTHOTROPIC-SIMPLY SUPPORTED-BRAE

TUNNEL COHDITIOHS

MEASURED CALCULATED

HHRLL PT P TTF M Q T REYN
-IN- PSI8 PSI8 DF - PSF8 DF M/FT

O.OF_ 8.89 :':.O0 74 i,=:5 55_11 -68 2.821

RHO
SCF

0.000642

PANEL TEMP. PRESSURES
BEG F PSi8

FND MID AFT PANEL DIF BOX

2. 90958 58 58 -0.009 2.90F1

PLEHUM

2.915

PANEL STATIC PRESSURES

FORNARD EDGE PORT EDGE STARBOARD EDGE AFT EDGE

ORIF Y PSIA ORIF X PSI8 ORIF X PSIR

21 12 2.698 1 -12 2.885 1
22 6 2.884 2 -9 2.890 1
23 3 2.855 3 -6 2.892 1

4 -3 2.900 i

25 -3 2.892 5 _'1 2.914 1
26 -6 2.866 6 3 2.914 1
":'2, -12 2.832 7 6 2.917 l

8 9 2. 922 t
9 t2 2.9:.'-,'1 l

1 -t2 2 91t
2 -9 2 903
S -6 2 867
4 -3 2 872
5 0 2 869
6 3 2 913
7 6 2 878
8 '? 2 898
9 12 2 921

ORIF Y PSIR

31 12 2.989

33 3 2..33
34 0 2.815
35 -3 2.862
36 -6 2.889
37 -t2 2.931

B-32
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AMES TEST :'2-154-I DEC. 1975

HRSR SERIES NUMBER OS4B

MODEL NUMBER 40-0

SHUTTLE TPS PRHEL FLUTTER TEST

RUH NO. SEO.HO. CONFIGURRTIOH

6 9 PRNEL 8 ORTHOTROPIC-SIMPLY SUPPORTED-BRRE

-0.80

TUNNEL CONDITIOHS

MERSURED CRLCULRTEIJ

PT P TTF M C,' T REYH
PSIR PSIR DF - PSFR DF M/FT

9.69 3.26 74 1.35 600 -69 3.077

RHO
SCF

_. 0007(IEI

PRNEL TEMP. PRESSURES
DEG F PSIR

FND MID RFT PRHEL DIF BOX PLENUM

5'8 5::_: 5::-: 3. 17'_ -0.80'.S :3.171 :3.17:':

FORNRRD EDGE

PRNEL STRTIC PRESSURES

PORT EDGE STRRBORRD EDGE RFT EDGE

ORIF Y PSIFI ORIF X PSIR ORIF X PSIR ORIF Y PSIR

21 12 2.94g
22 6 3.147
23 3 3.108

25 -3 3.158
26 -6 3,124
27 -12 3,096

I -12
2 -9
3 -6
4 -3
5 0
6 3
7 6
8 9
9 12

3 162 Ii -12
3 157 12 -9
3 153 13 -6
3 171 14 -3
3 183 15 0
3 176 16 3
3 187 17 6
3 179 l:E: 9
3 203 19 12

3.187 31 12 3.178
S. 16_.:
3.134 33 3 2.99g
3.124 34 0 3.881
3.118 35 -3 3.117
3.171 3e: -6 3.158
3. 13_.: 37 -12 3.199
3. 15_.:
3.178

i

B-33



RMESTEST 22-154-i 1"1EC,1975

HBS8 SERIES HUMBER OS4B

MODEL HUMBER 40-0

SHUTTLE TPS PRHEL FLUTTER TEST

RUN NO, SEO.HO, COHFIGURRTIOH

6 ll PRHEL 8 ORTHOTROPIC-SIMPLY SUPPORTED-E:RRE

-0,00

TUHHEL COHDITIOHS

MERSURED CRLCULRTED

PT P TTF M F! T REYH
PSIR PSIR TJF - PSFR DF M FT

l_z1.49 3.53 81 1.35 658 -64 3.276

RHO
SCF

0.00074',-I

PRHEL TEMP, PRESSURES
BEG F PSIR

FHII HID RFT PRHEL ]'IIF BOX

61 61 61 3.447 -0. FII1 3.436

PLEHUH

3,461

%

FORNRRD EDGE

PRHEL STRTIC PRESSURES

PORT EDGE ":TRREORRD EDGE RFT EDGE

ORIF Y PSIR ORIF W PSIFI ORIF X PSI£ ORIF Y PSIR

3 449
3 436
3 437
3 433
3 456
3 467
3,460
3,480
3,4°5

ll -12 3,456
12 -9 3,449
13 -6 3,421
14 -3 3,404
15 0 3,404
16 3 3,389
t7 6 3.408
18 '9 3. 442
19 12 3.472

21 12 3,202 1 -1:.'-'
22 6 3,437 2 -9
23 3 3,399 3 -6

4 -3
25 -3 3,447 5 _'1
26 -6 3,414 6 3
27 -12 3,377 7 6

8 9
9 t2

31 12 3,452

33 3 3,258
34 O 3.351
35 -3 3.390
36 -6 3.437
37 -12 3.495

B-34
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\ (
AMES TEST 22-154-1 BEC. 1975

NRSR SERIES NUMBER OS4B

MODEL NUMBER 48-0

SHUTTLE TPS PANEL FLUTTER TEST

RUN NO. SEg!.HO. CONFIGURATION

6 13 PANEL 8 ORTHOTROPIC-SIMPLY SUPPORTEB-BARE

TUNNEL CONDITIONS

MEASUREIt CALCULATED

HHRLL F'T P TTF M L-! T REYH
-IN- PSIF_ PSIR ]IF - PSFR lIF M/FT

El.P18 11.31 3. ',-:i 81 1.35 70PI -64 3.532

RHO

8.888887

(
PRHEL TEMP. PRESSURES

BEG F : : PSIR
FND MID AFT PRI4EL DIF BOX

61 61 61 3.725 -_'I._118:s: 3.717

PLENUM

3.740

PRHEL STATIC PRESSURES

FORNRRD EDGE PORT EDGE STARBOARD EDGE AFT EDGE

O_IF Y PSI_ ORIF ):, PSIA ORIF ',:':PSIA ORIF Y PSIR

3 692
3 711
3 787
3 711
3 73'.:_.'
3 732
3 748
3 749
3 764

11 -12 3.732
12 -9 3.730
13 -6 3.698
14 -3 3.676
15 8 3.674
16 3 3,717
17 6 3.681
18 9 3.725
19 12 3.743

21 12 3.458 1 -12
22 6 3.711 2 -9
23 3 3.669 3 -6

4 -3
25 -3 3.723 5 8
26 -6 3.681 6 3
27 -12 3.65(t 7 6

8 9
9 12

31 12 3.738

33 3 3.5F19
34 _:I 3.618
35 -3 3.663
36 -6 3.713
37 -12 3.769

-._./ B-35



I_HE'.-';TEt_:;T22-i54-1 flEE:.1975

t.4A:';AC;EF:IE'7;HUHBEROx4B

r'lOI'lELHUHE',EE'40-0

t-;HLITTLETPS PAHELFLUTTERTEST

RUH HO. SEO.HO. C0HFI i;IJRATI 0N

g 15 PANEL 8 C,RTHOTRIZIF'IC:-StMPL"r':'_-;I_IF'F'NRTETI.-E',f_RE

TUHIqELF:OHDI TI OH.'_:;

['1EA'.-]I.JF:ED CALC:ULA 1ED

Hb_FILL PT F' TTF f'1 I.-,_ T RE"r'H
-IN- P'.:;_FI PP';I FI [IF - P'.-;FFI DF I'1,"FT

O. O0 12.21 4.12 ',:',4 1. :35 ?'55 -g 1 :3. .',_:',1

RH0
SCF

O. 000:-:(57

PRHEL TEF1P. PRESSURES
DEll F PSIR

FL,]D F,111] lIFT F'AHEL DI F BOX

4. _:1.061 61 gl -0.012 4.05;3

PLEHIJM

4.057

PRHEL :';TRTIC F'RE:BSURES

FORMSRD EDGE PORT EDGE _E;TSRBOFIRD EDGE

I:iR I_ "i" F''.-';I_ I'IR IF ::< F''_-':II=I 0RIF ::,':PSIF_

21 12 :3.765 I -12 4.066 II -12 4
'%" . ._ g 4.072 2 -'_ 4.0:36 12 -'_ 4
2:3 :3 4.007 :3 -g 4.0:38 t:3 -g 4

4 -:3 4.060 14 -3 4
25 -:3 4.079 5 0 4.099 15 0 4
26 -g 4.042 g :3 4.100 16 3 4
27 -12 4.022 7 6 4.079 17 6 4

8 9 4.076 18 9 4
9 12 4.066 19 12 4

077
Ogg
046
010
004
044
017
060
070

£FT EDGE

0 F:I F Y F'SI R

31 12 4.0:35

3:3 :3 :3.86 4
:'-',4 N ::-',,'942
':'=, -:3 4 Fit4
36 -g 4. F147
:3T -12 4. 097

B-36
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(
AMES TEST 22-154-i DEC. 1975

NASA SERIES NUMBER OS4B

MODEL HUMBER 4(I-0

SHUTTLE TPS PANEL FLUTTER TEST

RUN 140. SEQ.HO. COHFIGURATION

7 1 PANEL 8 ORTHOTROPIC-SIMPLY SUPPORTED-BARE

HL,IALL
-IH-

-0.00

TUNHEL COHDITIOHS

MEASURED CALCULATED

PT P TTF M Q T R.EYH
PSIR P_s;I A llF - PSFR l'lF M,"FT

4.91 1.77 71 1.30 302 -63 1.578

RHO
SCF

0. Q00374

v

(
PRHEL TEMP. PRESSURES

DEG F PSIR
FL4D MID AFT PRHEL DIF BOX

54 61 58 1.725 -0. F106 1.718

PLEHUH

1.716

FORWARD EDGE

PANEL STATIC PRESSURES

PORT EDGE STARBOARD EDGE

ORIF Y PSIA ORIF X PSIA ORIF X PSIA

21 12 1.660 1 -12
22 6 1.720 2 -9
23 3 1.712 3 -6

4 -3
25 -3 1.710 5 0
26 -6 1.726 6 3
27 -12 1.722. 7 6

8 9
9 12

1.718 Ii -12
i.71'_:: 12 -9
1.718 13 -6
1.725 14 -3
1.726 15 0
1.729 16 3
1.724 i7 6
1.723 18 9
1.710 19 12

1.730
1.712
1.698
i. 698
I. 707
1. 704
1.699
1.783
1.740

AFT EDGE

ORIF Y PSIR

31 12 1.712

33 3 1.602
34 pl 1.725
35 -3 1.755
36 -6 1.770
37 -i2 !.:':',:',9

(

B-37



RMESTEST 22-i54-1 ]3EC.1975

HRSRSERIES HUMBER0S48

MODELHUMBER40-0

SHUTTLETPS PRHELFLUTTEP.TEST

V

RUN NO. SEC!.HO. COHFIGURAFION

7 S PAHEL 8 ORTHOTROPiC-SIMPLY SUPPORTEI)-E:RRE

-0,00

TUHHEL CONDITIONS

HEBSURE]] CRLCULRTED

PT P TTF M I.'.4 T REYH
PSIR PSIR [IF - PSF£ ]'IF M.'FT

-6.51 2.35 71 1.30 461(1 -63 2.095

RHO
SCF

0. _30C1498

PIRHEL TEMP, PRESSURES
nEG F PSIR

FND MID RFT PI_HEL DIF BOX

58 61 58 2.3261 -0. FII1 2.315

PLEHUM

2.323

FORNRRI"s EI]GE

PRHEL STRTIC PRESSURES

PORT EDGE STRRBORR]] EDGE

ORIF Y PSIR ORIF X PSIR ORIF X PSIR

21 12 2.245
22 6 2.323
23 3 2.31(1

25 -3 2.314
26 -6 2.337
2. -12 2.323

1 -12
2 -9
3 -6
4 -3
5 O
6 3
7 6
8 9
9 12

2.387
2 312
2 312
2 '" "='0_i ..t

2 326
2 327
2 327
2 326
2 316

it -12
12 -9
13 -6
14 -3
15 0
16 3
17 6

18 9
19 12

2 325
2 301
2 289
2 307
2 296
2 3(11
2 294
2 3(11
2 3614

RFT EDGE

ORIF Y PSIR

Sl 12 2.331

33 S 2.174
34 0 2.342
35 -S 2.35.'_:',
36 -6 2.358
37 -12 2.425

8-38



RMESTEST 22-154-I BEC. 1975

HRSR SERIES NUMBER OS4B

MOBEL NUMBER 48-0

SHUTTLE TPS PFINEL FLUTTER TEST

RUN NO. SEQ.HO. COHFIGURRTION

7 5 PRNEL 8 ORTHOTROPIC-SIMPLY SUPPORTEB-BRRE

-8. C18

TUNNEL COHDIT!ONS

MERSUREB CRLCULFITEB

PT P TTF M Q T RE'_'tt
PSIR PSIR DF - PSFR DF r,I/FT

8.12 2.93 74 1.38 588 -61 2.5'.q2

RHO
SCF

8.888616

(
PRNEL TEMP. PRESSURES

DEG F PSIR
FHB MID RFT PF_HEL BIF BOX

2. 87758 61 61 -8.813 2.864

PLEHUM

2.865

FORNRF,IB EIJGE

PRHEL STRTIC PRESSURES

PORT EDGE STF_RBORRB EDGE lIFT EBGE

ORIF Y PSIR ORIF X PSIR ORIF X PSIR ORIF Y PSIR

1 -12
2 -9
3 -6
4 -3
5 0
6 3
7 6
8 9
9 12

2.869 Ii -12
2.862 12 -9
2.863 13 -6
2.879 14 -3
2.875 15 0
2.874 16 3
2.875 17 6
2.879 1',:", 9
2.875 19 12

2.888
2.854
2.821
2.832
2.833
2.842
2.836
2.846
2.858

21 12 2.746
22 6 2.864
23 3 2.847

25 -3 2.848
26 -6 2.883
27 -12 2.872

31 12 2.861

33 3 2.66t
34 8 2.888
35 -3 2.879
:_'-.'6 -6 2.888
37 -12 3.816

B-39



AMESTEST ;22-154-I DEC.19.Z5

NASASERIES HUMBEROS4B

MODELHUMBER4EI-0

SHUTTLE TPS PRHEL FLUTTER TEST

RUN NO, SEQ.NO, CONFIGURATION

7 7 PANEL 8 ORTHOTROPIC-SIMPLY SUPPORTED--BARE

TUNNEL COHDITIONS

MEASURES CRLCULRTED

HHALL PT P TTF M Q T REYH
-IN- PSI8 PSI8 DF - PSF8 ]JF H/FT

8.88 9.76 3.52 78 i.38 698 -58 3.896

RHO
SCF

0, (IPI(_735

PANEL TEMP, PRESSURES
BEG F PSI8

FND MID 8FT PANEL DIF BOX

3,56161gl gl gl -(1.818 3.482

PLEHUH

3,49(_

FORNBRD EDGE

PANEL STATIC PRESSURES

PORT EDGE STBRBOBRD EDGE 8FT ED']E

ORIF Y PSI8 ORIF X PSI8 ORIF X PSIR ORIF Y PSIA

3 481
3 474
3 471
3 499
3 496
3 502
3 5_:12
3 511
3 5P15

II -12
12 -9
13 -6
14 -3
15 (I
16 3
17 6
18 9
19 12

3 5P12
3 483
3 436
3 459
3 437
3 441
3 462
3 462
3 476

21 12 3.361 1 -12
22 6 3.500 2 -9
,-.:....... 3 3.476 3 -g

4-3
25 -3 3.48EI 5 El
2g -6 3.522 g 3
27 -12 3.58E1 7 6

8 9
9 12

31 12 3.506

33 3 3,274
34 0 3,47EI
35 -3 3,494
36 -6 3,507
37 -12 3,564

B-40



(
AMES TEST 22-154-I DEC. 19?5

HRSA SERIES HUMBER OS4B

MODEL NUMBER 4_Z_-O

SHUTTLE TPS PRNEL FLUTTER TEST

RUN NO. SEg!.NO. COHFIGURRTIOH

7 9 PRHEL 8 ORTHOTROPIC-SIMPLY SUPPORTED-BRRE

-0.06

TUHHEL CONBITIOHS

MERSURED C-ULCULRTEB

PT P TTF M Q T REYN
PSIA PSIA BF - PSFA DF MxFT

18.58 3.82 .8 1.38 651 -58 3.347

RHO
SCF

_3.888798

(
PRHEL TEMP. PRESSURES

BEG F PSIR
FHD MID RFT PRHEL BIF B0>:'.

61 61 61 3.763 -;1.816 3.747

PLENUM

3.759

FORHRRB EDGE

PRHEL STRTIC PRESSURES

PORT EDGE STF_RBORRD EDGE

ORIF Y PSIR ORIF X PSI£ ORIF X PSIR

21 12 3.592 1 -12 3.738
o:. 6 3.764 2 -9 3.739
23 3 3.741 3 -6 3.73:E'

4 -3 3.761
25 -3 3.753 5 El 3.769
26 -6 3.765 6 3 3.775
27 -12 3.761 7 6 3.765

8 9 3.76?
9 12 3.881

li -12
12 -9
13 -6
14 -3
15 0
i6 3
17 6
18 9
19 2

3 7'69
3 744
3 781
3 ?Ct8
3 787
3 718
3 7'18
3. _32
3.765

RFT EDGE

ORIF Y PSIR

31 12 3.777

33 3 3.518
34 8 3.699
35 -3 3.735
36 -6 3. ,-'97
37 -12 3.848

B-41



RI"IE:-; TE::;r 22-i54-1 DEC. 1'975

I.IRF,;FI '-;EE:IEL; HUMBER OS4B

HOTEL HUHBEF.: 4_-1--0

SHUTTLE TPS PFH.IEL FLUTTEF: TE',--;T

RLIH NO. SEQ.HO. CCINFIISURFITION

7 i0 PFINEL 80RTHOTROPIC-SIHF'L"f SIJF'F'ORTED-SFIRE

-¢_. O0

TI_IHt.EL CONtiITIONS

r,IER'SLIF.:ETJ CRLCULRTE]]

PT P TFF H C4 T RE'i"H
P'.-;[FI F'S[FI DF - P',:;FFI ]:IF M.'FT

l_.l.57 :_. :31 _ " 1 30 "-= - -.=;':' -''• b..,H :':', .-',_4- _ f"_-._ - ,_ ,_, •

RH0
'.SCF

0.0007'97

PRNEL TEMP. PRESSURES
DEC, F F'SIR

FNI'_ H 11"_ FIFT F'RI.4EL I]I F BO)< PLEiIIJH

61 61 61 2. 762 -0. 005 3. 756 :-:. 7:3'9

PFINEL STRTIC PRESf-;I_IRES

FORNFIR]] EZDI]E PORT EIn]E STFIRBOFIRD EDISE FIFT EDGE

0R IF Y F'S 11:1 i]R IF ',;::p:Z;IFJ 0P.IF ,'.-;',PS IFI 0R IF 'T' PS IFI

21 12 3.580 1 -12 :3.746 11 -12 3.762 :3t t2 :3,7:34
o.:,_ 6 ,_,.°741 2 -'_. :3.743 12 -g. _,.. 741
2:3 3 3,737 :3 -6 :3.753 13 -6 3.706 :3:3 3 :3,528

4 -3 :3.756 14 -3 3.701 :34 O :3.688
25 -3 3.741 5 O 3.767 15 0 :3.696 35 -3 :3,734
26 -6 3.767 6 :3 :3.766 16 3 3.713 36 -6 3.76'9
27 -12 3.745 ? 6 3.767 17 6 :3.706 37 -12 :3.81:3

8 9 :3.751 1:3 '9 3.716
'9 12 3,727 19 12 3.723

B-42
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RHES TEST 22-t54-1 rlEC.1975

HRSR SERIES NUMBER OS4B

MODEL HUMBER 4F1-0

SHUTTLE TPS PRHEL FLUTTER TEST

RUN NO. SEO.HO. COHFIGURRTIOH

7 12 PRHEL 8 ORTHOTROPIC-SIMPLY SUPPORTED-BRRE

-0,00

TUNNEL CONDITIONS

MERSURED CRLCULRTE])

PT P TTF M _;! T REYH
PSIR PSIR DF - PSFR r_F M'FT

II.4N 4.11 81 1.3FI 70i -56 3.577

RHO
SCF

_-I.000053

(
PRHEL TEMP. PRESSURES

DEG F PSIR
FN]] HID RFT PRNEL DIF BOX PLENUM

61 64 64 4.084 -8.006 4. E178 4.076

FORNRRD

ORIF Y

2i 12
22 6
23 3

25 -3
26 -6
27 -12

PRHEL STRTIC PRESSURES

EDGE PORT EDGE STRRBORRD EDGE RFT EDGE

PSIR ORIF X PSIR ORIF X PSIR ORIF Y PSIR

3. 894 1 -12 4
4. 067 2 -9 4
4. 062 3 -6 4

4 -3 4
4. 063 5 0 4
4. 092 6 3 4
4.072 7 6 4

:-', 9 4
9 12 4

E158 11 -12 4 .@,_::431 12 4.887
056 12 -9 4.06:'_-,'
E174 13 -6 4.019 33 3 3 .::',49
079 14 -3 4.030 34 0 4. F_16
115 15 _rl 4.029 35 -3 4. IF19
120 16 3 4. F140 36 -6 4. E198
E1',?,9 17 6 4. (125 37 -12 4.141
874 18 9 4.037
_14',-: 19 12 4.048

B-43



RUH NO.

.7

0.00

SEO. HO.

14

AMES TEST 22-154-I DEC. 1975

HASA SERIES HUMBER OS4B

MODEL NUMBER 40-0

SHUTTLE TPS PAHEL FLUTTER TEST

COHFIGURATION

PAHEL :-:ORTHOTROPIC-SIt'IPLY SUPPORTErI-BRRE

MEASURED

PT P TTF
PSIA PSlA DF

12.21 4.41 :-',i

PAHEL TEMP.
DEG F

FND MID AFT

61 61 61

FORNARD EDGE

ORIF Y PSIA

21 12 4.145
22 6 4,347
23 3 4.314

25 -3 4.333
26 -6 4.373
27 -12 4.358

TUHNEL COHDITIOHS

M Q
- PSFR

1.3n 750

CALCULATED

T R.E'r'H
DF H'FT

-56 3.8:-:n

RHO
SCF

0.000915

PAHEL

4.377

PRESSURES
PSIR

DIF BOX

-0.028 4.357

PLEHUH

4.345

PAHEL STATIC PRESSURES

PORT EDGE STARBOARD EDGE

ORIF X PSIA ORIF X PSIA

1 -12 4.375 11 -12 4.377
2 -9 4.353 12 -9 4.356
3 -6 4.353 13 -6 4.313
4 -3 4,37:': 14 -3 4,322
5 0 4.395 15 0 4.3_'15
6 3 4.395 16 3 4.294
7 g 4.377 17 6 4.325
8 9 4.373 18 9 4.348
9 12 4.374 19 12 4.356

AFT EDGE

ORIF Y PSIA

31 12 4.354

33 3 4.098
34 CI 4.282
35 -3 4.348
36 -6 4.383
37 -12 4,391

B-44
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(
I_MES TEST 22-154-I DEC. 19T5

HRSFI SERIES NUMBER OS4B

MODEL NUMBER 4EI-0

SHUTTLE TPS PANEL FLUTTER TEST

RUN NO. SEO.NO. CONFII]URRTIOH

8 1 PANEL 8 ORTHOTROPIC-SIMPLY SUPPORTED-B,qRE

-_'i.0EI

TUNNEL CONDITIONS

MEASURED CALCULATED

PT P TTF M Q T REYN
PSI8 PSI8 ELF - PSFR DF M/FT

4.93 1.91 71 1.25 3EIEI -55 i. 59EI

RHO
SCF

61.FI_3396

(
PF_HEL TEMP. PRESSURES

DEG F PSIR
FND MID AFT PANEL DIF BOX

58 61 61 1.891 -0.002 1.889

FORHI_RD EDGE

PANEL STATIC PRESSURES

PORT EDGE STRRBOFtRD EDGE F_FT EDGE

ORIF Y PSIFI ORIF X PSIF_ ORIF X PSIF_ ORIF Y PSIR

1 89£I II -12
1 891 12 -9
1 894 13 -6
1 894 14 -3
1 89£I 15 £I
1 9_:10 16 3
1.889 17 6
1.894 18 9
1.911 19 12

1 896
1 895
1 895
1 879
1 8,."9
1 876
i 869
1 884
1 915

21 12 1.815 1 -12
22 6 1.897 2 -9
23 3 I. 9E15 3 -6

4-3
25 -3 1.899 5 0
26 -6 i.88_9 6 3
27 -12 1.864 7 6

8 9
9 12

31 12 2.891

33 3 1.853
34 (_ 2. r'153
35 -3 2. (151
36 -6 2.¢145
37 -12 2.122



RLIN NO.

8

FtHEx TE'.--;T 22-154-1 ]:lEO. 1975

HFt'.E;R'.SERIES IIUMBER OS4E:

FIO])EL HI_IHBER 4P_--O

:';IdUTTLE TP'.-; F'FtblEL FLUTTER TE'.-;T

',-;EQ. NO. C'0 NF I GLIRI:tT I 0 N

3 PFtNEL :-30RTHOTROPIC-SIMPL",' SI.tF'POF.:TET_-BI_F.:E

TIJHNEL C0 N]) i T I 0 N'S

HE FI'.';IJREl'l CFtLCl_lLIql"E])

F'T F' T TF M C! T RE"I'H
F'S I F_ F"-;I R ])F - PSFFt ]:IF H'FT

6.68 2.5:': 6:-': 1.25 4Pl1 -59 2. 145

F'FgHEL TEHP. PRES";I_IRES
])Eli F PSIR

FNB t,11]) FtFT PRHEL B!F BOX PLEHI.If,1

54 61 5:-': 2.518 -El.8E13 2.507 2.516

F'RNEL STRTIC PRESSI.IRES

RH 0
SE:F

FORHAF,:B EBGE PORT E])GE STARBOARD E])GE AFT EIH]E

0. E1005:38

ORIF 'f PSIR OF.:IF ,'."::PSIR ORIF X F'SiR ORIF "," F'SIR

21 12 2.396 1 -12 2.511 11 -12 2.586 31 12 2.649
22 6 2.5:31 2 -9 2. 588 12 -9 2.588
23 3 2.5:':1 :3 -g 2. 522 1:--', -6 2.519 :33 3 2. :.:,'87

4 -:3 2.512 14 -3 2.483 34 8 2.614
25 -:3 2.5:':8 5 8 2. 525 15 8 2.4:':3 35 -:': 2.63:_:,'
26 -6 2.518 6 :3 2. 525 16 3 2. 492 36 -6 2. 651
27 -12 2.492 7 6 2.588 17 6 2.468 37 -t2 2.738

8 9 2.51 '? 1:9 9 2. 492
9 12 2.511 1'.:' 12 2.519

=

-.....j

B-46
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AMES TEST 22-154-I DEC. 1975

H8S8 SERIES NUMBER OS4B

MODEL NUMBER 48-0

SHUTTLE TPS PANEL FLUTTER TEST

RUN NO. SEQ.HO. CONFIGURATION

8 5 PANEL 80RTHOTROPIC-SIMPLY SUPPORTED-BARE

TUHHEL CONDITIOHS

MEASURED CALCULATED

HHALL PT P TTF M Q T REYN
-IH- PSIA PSIR DF - PSFA DF M/FT

8. EIFI :_-':.22 :3.17 71 1.25 5EI;-I-55 2.55(I

RHO
SCF

8.888659

(
PANEL TEMP. PRESSURES

BEG F PSI8
FND MID AFT PANEL DIF BOX

58 61 51 3.168 -8.£104 3.155

PLENUM

3.159

FORWARD EDGE

PRHEL STATIC PRESSURES

PORT EDGE STARBOARD EDGE

OPIF Y PSIA ORIF X PSIR ORIF X PSiA

31 12 3.011
22 6 3.181
-.,o.,3 3.185

25 -3 3.183
26 -6 3.15n
27 -12 3.141

1 -12
2-9
3-6
4
5
6
7
8
9

3.162 ii -12
3.162 12 -9
3.167 13 -6

-3 3.162 14 -3
8 3.178 15 0
3 3.178 16 3
6 3.157 17 6
9 3.169 18 I9
12 3.167 19 12

3 165
3 154
3 166
3 124
3 125
3 133
3 115
3 144
3 142

AFT EDGE

ORIF Y PSIA

31 12 3.388

33 3 3.023
34 0 3.255
35 -3 3.278
36 -6 3. 286
37 -12 3.324
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RMESTEST 22-154-I DEC.1975

HRSRSERIES NUMBEROS4B

MODELNUMBER40-0

SHUTTLETPS PANELFLUTTER TEST

RUN NO. SEQ.NO. COHFIGURRTIOH

8 7 PANEL 8 ORTHOTROPIC-SIMPLY SUPPORTED-BARE

-0.80

TUNHEL CONDITIONS

MERSUREI] CRLCULRTED

PT P TTF M C! T REYH
PSI8 PSI8 DF - PSF8 DF M,,"FT

9.85 3.78 71 1.25 600 -56 3.177

RHO
SCF

0.0007:-:6

PRHEL TEMP. PRESSURES
BEG F PSIR

FND MID RFT PRHEL DIF BOX

54 58 58 3.789 -0. EI10 3.779

PLEHUM

3.788

FORNRRD

ORIF Y

21 12
22 6
23 3

25 -3
26 -6
27 -12

PRNEL STRTIC PRESSURES

EDGE PORT EDGE STRRBORRD EDGE

PSIR ORIF X PSIR ORIF X PSIR

3.605 I -12 3.788 II -12 3.799
3.886 2 -9 3.774 12 -'9 3.787
3.828 3 -6 3.776 13 -6 3.791

4 -3 3.788 14 -3 3.745
3.836 5 0 3.809 15 0 3.744
3.783 6 3 3.814 16 3 3.749
3.76_3 7 6 3.790 17 6 3.726

8 ? 3.796 18 9 3.770
9 12 3.798 19 12 3.769

RFT EDGE

ORIF Y PSIR

31 12 3.918

33 3 3.644
34 0 3,860
35 -3 3.894
36 -6 3. 915
37 -12 3.984
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(
AHES TEST 32-154-I BE0.1975

HA'.'iA!-:;ERIE.'-;HUMBER OS4B

MODEL HUI"IBER 48-0

'.-',HUTTLETPS F'RHEL FLIJTTER TEST

RI_1H H I-I. '.:-;E r!. Hn. r:['1[,1FI GU R R T I u H

'2 '9 PRHEL :-', -IPTHrtTROPI r:-,.-;I HF'LY '.';I.IF'F'FIRTE]:I-E'.RRE

HL4RLL
-IH-

-n. CJFI

T I_1H[4E L r: 0 H];i I T I iqN '._:;

HE Ft"ilJRETI CRLCULRTEB

F'T P TTF ['1 C.! T REYH
P'.-;I R F"-; I R ]:IF - PSFR ]'IF M." FT

ln.65 4.1:3 74 1.25 647 -52 3.4r16

F.'HC

'.';C:F

8. r180:':58

(
F'Rt4EL T Er'IF'. F'R E',';SURE'-':

BEG F PSIR
FI.4B H I ]:1 RFT F'RHEL B I F B 0:::: PLEHUH

_':' 61 61 4.117 -FI.SIFI 4 IF17 4 i:?,I

F ]PHRF.:B

OR I F "r'

21 12
'D 'T;,i._. fL..

..-.:, :':',

::"5 - :3
26 -6
.:' _. - 1 '_

F'RHEL :';TRTI C F'F.:E::-;:-";I.IRE:E;

EBGE F'ORT EDGE xTRI_:BCRPD EDGE RFT EDGE

F':-;IFI E I_'IF ::':: P '.-;IFl CiR IF ::" F''._-';IFI 0R IF Y P '.';IFi

:3.912 1 -12 4. 104 11 -12 4. 155
4. 140 2 -9 4. 122 12 "9 4. 127
4. 156 :-', - 6 4. 1 Cl9 1:-'. - 6 4.127

4 -:3 4.189 14 - :3 4.08 :'.

4. 164 5 8 4. 1 :';7 15 Q 4.8 ::'.4
4 186 6 :", 4. 1 '"= 16 :3 4. C1E',4i _"J ,I

4. FI'?',:_', 7 6 4. i"..'5 : 17 6 4. 867
E: 9 4.14 :-', 1 :-', 9 4.1 F.I',-',
9 12 4. I1:': 19 12 4.0 :-_-',9

:31 i 2 4..."-'1 '-q..

3 :': :': 4.828
34 0 4.22.
35 -3 4.254
:36 -6 4.291
:':7 "12 4.265

t
Ik
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RMES TEST 22-154-i DEC. 19?5

HRSR SERIES HUMBER OS4B

MODEL HUME',ER 4E_-O

SHUTTLE TPS PRHEL FLUTTER TEST

RUN NO. SEQ.HO. CONFIGURATION

8 II PRNEL ,S'ORTHOTROPIC-SIMPLY SUPPORTED-E:RRE

-F1. C_F1

TUNNEL CONDITIOHS

MERSUREI] CRLCULRTED

PT P TTF M Q T F'EYH RHO
F'SI8 PSI8 DF - PSF8 !FIF M FT SCP

11._39 4.28 78 1.25 g?4 -58 3.517 8. C1(IC18zR

PRHEL TEMP. PRESSURES
BEG F PSIR

FND Mill RFT PRHEL I]IF BOX

gl g4 61 4.294 -N. (11:_-': 4.275

PRNEL STRTIC PRESSURES

FORWARD EDGE PORT EDGE STRRBORRD EDGE 8FT EDGE

ORIF Y PSIR ORIF X PSIFi ORIF X PSIR ORIF Y PSIR

21 12 4. F16:-", 1 -12
22 g 4.384 2 -9
23 3 4.321 3 -6

4 -S
25 -3 4.328 5 n
26 -6 4.269 6 3
2. -12 4.257 7 g

8 9
9 12

4.277 ll -12
4 2.0 12 -9
4 265 1S -g
4 2,'.::9 14 -S
4 334 15 0
4 329 lg 3
4 298 17 g
4 292 18 9
4 267 19 12

4.389 S1 12
4 289
4 287' .....oo S
4 235 34 FI
4 238 35 -3
4 244 3g -g
4 219 37 -12
4 261
4 257

4. Sg9

4.09N
4. 321
4.355
4.372
4.441
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(
RMES TEST 22-154-i BEC. 1975

NRSR SERIES NUMBER OS4B

MODEL NUMBER 40-0

SHUTTLE TPS PRHEL FLUTTER TEST

RUN NO. SEQ.140. CONFIGURRTION

9 1 PRNEL 8 ORTHOTROPIC-SIMPLY SUPPORTED-BRRE

TUHNEL CONDITIONS

MERSURED CRLCULRTEB

HNF_LL PT P TTF M Q T REYH
-IN- PSIR PSIf_ ]]iF - PSFR DF M, FT

0.00 5.01 °.(17 68 1.20 3FIFI -50 1.638

RHO
SCP

O. riot1424

(
PRHEL TEMP. PRESSURES

DEG F PSIR

FWD MID RFT PRHEL DIF BOX

54 61 58 1.9.68 -0. FI07 1.962

FORNRRI'I EDGE

PFINEL STRTIC PRESSURES

PORT EDGE STRRBORRD EDGE aFT EDGE

ORIF Y PSIR ORIF X PSIR ORIF X PSIR ORIF Y PSIR

1 959
1 97FI
1 967
1 966
1 968
1970
1 9.,-"1
1 961
1 963

Ii -12
12 -9
13 -6
14 -3
15 Pl
16 S
Iz 6
18 9
19 12

1 973
1 986
1 962
1 951
1 952
1 952
1.954
i.955
1.955

21 12 I.:.-':93 1 --12
??_ 6 1.965 2 -9
23 S 1,98R 3 -6

4-3
25 -3 1.993 5 0
26 -6 i.'?.73 6 3
27 -12 1.952 7 6

8 9
9 1::'

31 12 1.986

33 S 1.880
34 0 1.989
35 -S 2.018
36 -6 2.004
37 -12 2.041
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HHRLL
-IH-

0,00

FORMRRD
0 RI F ","

21 12
22 6
2:3 :3

25 -:3
26 -6
27 -12

POS Z
HO. - l N-

1 ¢1
2 61

4 0
5 ¢1
6 61
7 61

i_t'lE:_:; TE'.';T ;22- i 54-1 ]]EC. 1975

HR>';R '.-;ERIES HUME:ER O'.-:4B

HODEL HUHE:ER 40-0

_-';HUTTLE TF'S PRHEL FLUTTER TEST

SEt:!.HO. £:ONFIGI_IRRTIOH

g PRHEL :-': ORTHOTROPIC-SIHPL"J" SIJPF'ORTED-E:£RE

TIJHHEL C0 N]]I T I 0 H'..-';
MEF_'._:;I_IRED C:RLCIJLRTED

PT F' TT F H 0 T RE'I H RH0
P'SIR F':-;I R ][IF- - F'xFR DF M..'FT SCF

5.6.'4. 2.75 58 1.20 4P1¢1 -50 2. 174 0,000556

PRHEL TEHP. PRESSURES
DEG F F'SIR

Fl4D HID RFT PRHEL DIF BOX PLEHUH

51 ._,=",:, ._,4 2 ._ :.'-:g... -0 .Q II_ ,...628 ,-.-'645

PF_HEL :STRTIC F'RES:_-';IJRES
EDGE PORT EDGE STRRBORF:ZI EDGE
PSIR ORIF )'( P$IR ORIF ',:< F",';IR

2.5": 0 l - 12 ".-'.749 11 - 12 '.,-'.542 ::',1 t 2 2.615
2. 627 2 -9 2,6:34 12 -9 2,652
2.66:.'-,' 3 -g 2. 637 1:3 -g 2,g21 3:3 3 2. 525

4 - :'-: 2.6 ::_7 14 - :3 2.685 :-',4 8 2.6 :-',:_:',
2. 672 5 O 2. g4n 15 O 2.5'79. :35 -:3 2.59:3
2.,q " -_,4,.- 6 :.:: 2.64¢I I5 :..4 2. 602 :-:5 -6 2.6g 1
2. 515 7 6 2. 640 17 5 2,505 :3,." -12 2.5:2:_z_

8 9 2. 625 1:-': 9 2. 515
'3 12 2. g 2::', 19. 12 2.612

RFT EDGE
0R IF Y PSIR

BOLlt41:_IaRYLRYER PROBE
F'T POS Z PT POS Z PT

-P'-;IR- HO. -IH- -P'BiR- HO. -IH- -PSIR-

025
046
069
091
11 :'-:
136
lgO

:3. 404
"-' 707
:3 ::=g7
:2', '3'? 4
4 092
4 1',-",9
4 2 :-",0

:': 0. t:':3
'9 0 206

10 0 254
1 l 0 299
12 8 :':44
1:': 0 389
14 0 435

4.260
4.382
4,376
4.6:32
4.8:33
4.815
4 ....... 4

15 O. 477
16 O 521
17 0 595
1:-': 0 6i2
19 0 555
20 0 597
21 0 7:'-:9

5. 124
5. 18';2
5. 247
5.2:?.t
5. :-::2:'?
5. :3T:::
5.711
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(
RMES TEST 22-154-i DEC. 1975

HFISR SERIES HUMBER OS4B

MODEL NUMBER 40-0

SHUTTLE TPS PRHEL FLUTTER TEST

RUN NO. SEF!.HO. CONFIGURF_TIOH

9 8 PRHEL 8 ORTHOTROPIC-SIMPLY SUPPORTED-BRRE

TUNNEL CONDITIONS

MEASURED CRLCULRTED

HHRLL F'T F' TTF M F4 T REYN
-IH- PSIR PSIR ZIF - PSFR ]:IF M/FT

0.C10 8.35 3.45 71 1.20 500 -48 2.693

RHO
SCF

0.000702

(
PRNEL TEMP. PRESSURES

DEG F PSIR
FND MID RFT PRHEL DIF BOX PLENUM

54 58 50 3.265 -0.F111 3.254 3.274

FORWARD

ORIF Y

21 12
22 6
23 3

25 -3
26 -6
27 -12

PFIHEL STRTIC PRESSURES

EDGE PORT EDGE STAP.BOARII EDGE AFT EDGE

PSIR ORIF X PSIR ORIF X PSIR ORIF Y PSIR

3.094 1 -12 3.247 11 -12 3.267 31 12 3.228
3.26Et 2 -9 3.270 12 -9 3.276
3.304 3 -6 3.271 13 -6 3.2561 33 3 3.149

4 -3 3.2'63 14 -3 3.225 34 E_ 3.241
3.315 5 0 3.271 15 0 3.238 35 -3 3.332
3.271 __. 3 3.268 16 3 3.235 3_-- -6 3.300
3.235 7 6 3,267 I7 6 3.235 37 -12 3.302

8 9 3.253 18 9 3.24N
9 12 3.234 19 12 3.241
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AME:-i TEST 22-154-I iqEC. 1975

HFt'EiA F;ERIES HLIMBER OS4B

MODEL HIjME:ER 4_-1-0

'-,HUTTLE TP:-; PFIHEL FLiJTTER TE'.-_T

v

)

RUN Ni3, :';EE!, NN, F:Fi[.jF I ISURRT I Lq[4

9 1Et F'RHEL :-: 0 F.'TH : T R: F'[ C:-'.-; [ t'lF'L 'T' :_-';UF'F'I-I e TETi- BFIF:E

T I.I[i][.JEL C:r'3HlqI T I 0 _]::;

HEF_::jBJRE9 CFILCLBLF_TED

HHRLL F'T P TTF M Q T RE'r'H
-IH- P'.-:;[ R P',-;I R ;:'IF - P',-;FR DF M,."FT

0,0PI 18.81 4,12 74 1.2PI 599 -45 3.2r-_2

R140
P-;CF

8. i300 :-;:35

PRHEL TEMP. PRESSURE:-;
DEG F PSIR

FND MID lIFT - PRNEL DIF BOX

58 61 58 3. R:::9 -8,082 3. 887

F'LEHi_tM

:'-:,888

) -..j

F'FIHEL STFITIC F'RE:-;:-;I_IF.:ES

- , - iFJI_L,IHF..D EnGE F'iZdRT EI'iGE 8TFtRE:OFIIRD EDGE

UF.:I F' "," P81 FI i_'tF.:I F ::-:: F':-';I F.I f'l R I F ::< F':'; I Ft

21 12 3.683 1 -12 :3.886 11 -12 3.895
22 6 3.89:3 2 -9 3.895 12 -9 :3.904
23 3 :3.9:38 3 -6 :3,900 1:3 -6 3.87:3

4 -3 :3,8,",'7 14 -:3 :3, :355
25 -3 3. 952 5 0 3.98:3 15 El 3,,",'49
2g - g .:,. 897 g 3 :3. "_" =" . _J.., 16 :3 :3. :-':4',':
> 7 - 12 '.::. 8_.1 7 6 :3. :-391 17 G :.?,,,_,':',__..,:'

',", 9 :.",'.'.'::-".0 18 9 :":. :-',59
9 12 :3. :::5El 19 12 3. :':49

t_FT EDI]E

0RIF Y F'8 1R

:-:1 12 :3.84 E1

3:3 3 :3. 728
:::4 0 :-',, ',-:12
:' _ - 3 :3 R'_4
:36 -6 3.:::92
:37 -12 3. 880
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(
AMES TEST 22-154-i DEC. 1975

NASA SERIES NUMBER OS4B

MODEL NUMBER 4EI-O

SHUTTLE TPS PAI4EL FLUTTER TEST

RUH NO. SEL-!.NO. COHFIGURATION

9 12 PANEL 8 ORTHOTROPIC-SIMPLY SUPPORTED-BARE

TUHNEL CONDITIOHS

MEASURED CRLCULRTED

HNRLL PT P TTF H Q T RE'Y'H
-IN- PSIR PSIR DF - PSFR ]]IF M/FT

O, (ICi 10.86 4.47 78 1.20 65(I -43 3,445

RHO
SCF

F1._'1009£I¢I

(
PANEL TEMP. PRESSURES

DEll F PSIR
FND MID AFT PANEL DIF BOX PLENUM

58 61 58 4.237 -Ft.£I17 4.22_I 4.237

FORWARD

ORIF Y

21 12
22 6
23 3

25 -3
26 -6
27 -12

PANEL STATIC PRESSURES

EDGE PORT EE_GE STARBOARD EDGE AFT EDGE

PSIR ORIF ',==', PSIA ORIF >:', PSI8 ORIF Y PSIR

4. (102 1 -12
4.23£1 2 -9
4. 282 3 -6

4 -3
4.3Fll 5 0
4. 243 6 3
4. 192 7 6

8 9
9 12

4 217
4 244
4 245
4 235
4 251
4 249
4 238
4 211
4. 90

11 -12 4.226 31 12 4.169
!2 -9 4.232
13 -6 4.2ClP'l 33 3 4.n82
14 -3 4.172 34 C_ 4.171
15 g 4.188 35 -3 4.285
16 3 4.181 36 -6 4.255
17 6 4.184 37 -12 4.251
liE', 9 4.198
19 12 4.195

B-55



0.00

FtMES 'rEST 22- 154- l DEC. 1975

HR:i-;F-tSERIE:-; HUidE:ER OP-;4B

HO]]EL HUHBER ,40-0

gHUTTLE TPC; PAHEL FLUTTER TE'.-;T

gEQ.HEI. COHFIGLIRATION

14 F'FIHEL 80RTHOTROF'IC-SIMPLY SUF'F'ORTEI]-E:FIRE

TUHHEL COHDITIOHS

MEAF;IJRE]] CALCUL AT ED

PT P T ] F M Q T REYH
F'SIA PSIA DF .- PF;FA ]IF H,,'FT

1i. 03 4.54 78 1.20 660 -4:3 :--:.49'.-:

PRHEL TEMP. PREF;SUF.',ES
BEG F PSIR

FI4]] MID RFT F'RHEL DIF BOX PLEHUH

61 61 61 4.29:-:: -;1.012 4.2:_-':6 4. 290

F 0 Rl,JRF.:B

OF.:IF Y

21 12
22 6
23 :3

25 -3
26 -6
27 -12

RH0
F;CF

O. 000914

F'RHEL STRTIC F'RESSURES

EDJ]E PORT EDGE STRRBORRD EDGE RFT EDgE

PSIR ORIF X P::;Ilq OR!F X PSIFI ORIF 'Y' F'gIFI

4.047
4.29:9
4. :B50

•;, I'Z.,.j

4. 296
4. 260

I -12 4.290 iI -12 4.300 31 t2 4.222
2 -9 4. 312 12 -9 4. 205
:-', -6 4.317 l :': -e. 4. 275 :-::", :", 4. 11 l
4 -3 4. 306 14 -3 4.25_'1 24 0 4.21 l
5 0 4. :321 15 0 4. 255 :':5 -3 4. 297
6 3 4.323 16 3 4.252 36 -6 4.297
7 6 4.290 17 6 4.26:B :37 -12 4.2:",1
',': 9 4.2 :_-':2 1:", 9 4.259
9 12 4. 258 19 12 4. 245

V

)

.1
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RHEx TE'AT 32-154-i DEC. 1975

HS':JR SERIES HUt'IE:EROS4B

t'IOZIELHLIt,IE',EP40-0

'siHUTTLE TPx PRHEL FLUTTER TEST

F'U111.4fl.'-:Eg!.14o. CnHFIGIIR8TIi]_H

15 F'RHEL '-' F@.THOTRFIF'IC-SIMF'L"." SUF'F'ORTEZJ-E:SF.:E

TUt4HEL F:0 t.t111T I I] t.4S

t'lER'-';LIF.:Er_ CRLCULRTED

HHRLL PT P TTF t'l F_ T REYH
-IN- F'SIR F'SIR ]:IF - PSFR ]:IF H,"FT

CI.00 II.20 4. ,_-I ]":", I. 20 671 -43 3. 553

RH0
SCF

0. F100927

v

(
PRHEL TEMP. PR E'.';'.-;URES

]:lEGF F'SIR
FND MI]:I RFT F'RHEL DIF BOI:,: PLENUH

_I 61 61 4. :2:68 -0. 005 4. :",'62 4. 359

F'RHEL '.';TRTI C F'RE'-;:';URE'.';

FZIRNRRD EI'IGE POF.:T EIIGE .STRRBORF.:]:i EDGE RFT

DF'I F "," F'S I R 0 F.:I F X PSI 8 0 F.:I F :", P.'S;I R 0FcI F

21 12 4. 129 i -12 4.:E"45 II --12 4. :3G5 :El
," ," 6 4. :371 2 -'-3. 4. :':41 12 -'-3. 4. :3'.:.'.1
2 :": 3 4.4 1 :-'. :3 - 6 4. :?,6 :-: 1:3 - 6 4. .-,"'.:."=._, .:,"".:,

4 - :3 4. ,:...... 14 _:2.. 4 :?,1 0 3 4
.-5 _&- ..... - 3 4.4:3 7 5 0 4.3',", 4 15 0 4.2:2 4 :::5
2_'; -g 4. :":_.::=.: g :3 4. :'-_'9:2; i 6 :3 4. :-",'-'::-'5 .'3e.
2 7 - 12 4. :'::1 ',': 7 6 4.3 7 9 17 6 4. :--'.0 7 3 7

'.-', 9 4. :34 9 l ',", 9 4. ?,:3E1
9 12 4. :'_",12 1 9 12 4. ?,0 4

EDgE

Y PS I R

12 4.297

3 4. 176
_ ¢_.1 4.2:-':2
-3 4.352
-6 4. 352

-i2 4. :':24

.
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RHESTEST 22-i54-i DEC.1975

NRSRSERIES HUME',EROS4B

MODELNUMBER40-0

SHUTTLETPS PAHELFLUTTERTEST

RUNNO. SEL:!.HO.COHFIGURRTION

19 1 PliNEL 8 ORTHOTROPIC-SIMPLYSUPPORTED-BRRE

TUNNELCOHDITIOHS

MERSURED CRLCULRTED

HHliLL PT P TTF M C! T REYH RHO
-IN- PSI8 PSlli DF - PSF8 DF M,"FT SCF

L'I. 13El 5.4:3 2..0 68 1.05 :::EICi -28 1..::':. _Zi.!_i_Zi_Ci525

PRNEL TEMP. PRESSURES
DEG F PSI8

FND MID 8FT PRHEL DIF BOX

58 61 58 2.642 -0.007 2.635

PLEHUM

2.631

)

PFtNEL STliTIC PRESSURES

FORNliRD EDGE PORT EDGE STliRBOliRD EDGE liFT EDGE

ORIF Y PSIR ORIF X PSI8 ORIF X PSI8 ORIF Y PSIR

21 12
'.:'.':'__
23 3

25 -3
26 -6
27 -12

2.556 1 -12 2.635 ii -12
2.651 2 -9 2.635 12 -9
2.649 3 -6 2.638 13 -6

4 -3 2.6:':8 14 -:3
2.664 5 0 2.646 15 0
2.664 6 :-, 2.651 16 3
2.643 7 6 2.645 17 g

8 9 2.639 i:.-" 9
9 12 2.6.":9 19 t2

2 643 31 12
2 638
2 626 33 3
2 628 34 0
2 627 35 -3
2 619 36 -6
2 624 37 -12
2 634
2 699

2.823

2. 852
2.813
2. 845
2.823
2.825
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(

RMES TEST 22-154-i DEC. 1975

NASA SERIES NUMBER OS4B

MOZIEL NLIMBER 40-0

SHUTTLE TPS PRNEL FLUTTER TEST

RUN NO. SEC!.HO. COHFIGURRTIOH

11 1 PRNEL g ISOTROPIC-CLRMPE]]-3*3*I TPS

TUNNEL COH]]ITIOHS

MEASURE]] CRLCULRTEZJ

HHALL PT P TTF M O. T REYH
-IH- PSIR PSIR ]:IF - PSFR BF M FT

0.00 5.25 2.4',-', 54 1.09 299 -45 1.750

PRNEL TEMP. PRESSURES
BEG F PSIR

FNB MID RFT PRHEL IfIF BOX

2.4:::554 5,'=,'-- -0.002 2 •4',-'_',3

FORNARII EItGE

PANEL STRTIC PRESSURES

PORT EZJGE STF_RBOI_RII EIIGE

PLEHUI"I

2.461

AFT EDGE

ORIF Y PSIR ORIF X PSIR ORIF g PSIR ORIF Y

i -12 2.499 ii -12 2.469 Sl 12
2 -9 2.497 12 -9 2.466
:3 -6 2.4'?.4 1:-', -6 2.451 :'-::':', :3
4 -3 2.49F1 14 -3 2.433 34 _:I
5 0 2.4,'-]9 15 0 2,426 35 -S
6 3 2.4:._E_ 16 3 2.446 36 -6
7 6 2.479 17 6 2.442 37 -12
8 9 2.471 18 9 2.452
9 12 2.469 19 12 2.454

21 i2 2,390
??_ 6 2,452
23 S 2.446

25 -S 2.445
26 -6 2.447
-,"" -12 2. 451

RHO
SCF

u. ¢i005nI

PSIR

2.518

2.51..-','
2.522
2.526
2.529
2.513

(
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RUN NO. SEF4.HO.

ii 3

-0.00

MESSURED

PT
PSIR

6.13

AMES TEST 22-154-I DEC. 1975

HRS8 SERIES NUMBER OS4B

MODEL HUMBER 4EI-0

SHUTTLE TPS PRNEL FLUTTER TEST

CONFIGURRTIOH

PRHEL 6 ISOTROPIC-CLRMPED-S_3_I TPS

TUHHEL CONDITIOHS

P TTF M 0
PSI8 DF - PSF8

3.88 58 1.10 350

PRHEL TEMP.
DEG F

FN]i MID RFT

54 58 --

FORNRRI] EDGE

ORIF Y PS

CRLCULRTED

T REYH
DF i,1/FT

-43 2. n28

PRESSURES
PSi8

PRHEL DIF BOX PLEHUN

2.894 -0. F104 2.890 2.900

PRHEL STRTIC PRESSURES

PORT EDGE STRRBORRB EDGE 8FT EDGE

18 ORIF X PSI8 ORIF X PSI8 ORIF Y

21 12 2.814
22 g 2.9_'i0
23 S 2.895

25 -3 2.899
26 -6 2.892
27 -12 2.886

1 -12 2.913 11 -12 _.'-'9161 Sl 12
2 -9 2.895 12 -9 2.911
3 -6 2.892 IS -6 2.886 33 S
4 -3 2.895 14 -S 2.871 34 8
5 _:I 2.884 15 8 2.8.5 35 -3
6 3 2.886 16 S 2.882 36 -6
7 6 2.892 17 6 2.891 37 -12
8 9 2.896 IS 9 2.898
9 12 2.885 19 12 2.918

RHO
SCF

0.000580

PSiR

2. 935

2. 964
2.938
2. 952
2. 933
2.91.-:

)
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RMES TEST :;'2-154-i [EC.1975

NRSR SERIES NUMBER OS4B

HODEL HUt'E:ER 4_-0

SHUTTLE TPS PAHEL FLUTTER TEST

RI_1t'4 NO. :-;Er!. t4rl. _::0 t.4F I GI.IeRT I 01.4

11 5 F'RHEL _.. I'.:;nTE'.FIF'IIZ:-F:LRHF'EIi-:3_:}.',_I TF",';

-0.00

T UHHEL Cn H]:II T I 0 H'.-;

i"lEA'.:;UI_:EI:_ CALE:ULRTED

PT e TTF t'l i-_ T REYt,I
P',-;I R P:-;IA DF - P':;FR BF i"l."F T

6 ,.3.,--_ :3; 2_ = - i 10 4 _-11 - 4 4 '.:' :",16• . .. u .J q"l • . i,- •

F.:H0
:-;CF

@.800_57

:V

(
F'ANEL TEMP. PRE:-;:-';IjRES

DEC F F'SIR
FL,]D t,IlD AFT F'At--IEL DIF BOX F'LEItUI,1

51 54 -- :::. :",t :3 -_'l. 00:': 3.3 t _'1 3.321

F 0 I_:L,]AI_:I)

0R I F ","

21 12
22 6
.,-., ?:

26 -6
27 -12

F'R[,.EL '..:;TATI C F'F,:ESSIJRE'.-;

EI:I,]E F'i3F.:TEDgE '.E;TRI_:BOAR]:JEDGE AFT E[H]E

F''.:;I FI 0 I;,,:I F :::: F':-;I A 0F.'.I F X F".-;I R 0F.:I F "," F''.-;I R

:-:. 21 '? I - 12 3. :-:46 I I - 12 :-:. :-:::,,:-: :-:I 12 -:. :-:64
3. :.:25 2 -,-4 3. :31 :-: 12 -'9 :_'-:.:':3'9
:':. :31@ :-: - 6 :':. :-',10 1::: - 6 :':. :':02 '3'..'-; :': :':. :2,64

4 - :3 :3.3 10 14 -.3 :3.2 :-':'9 3 4 0 :.::.:340
:",. :-',1q..... 5 0 3. :",0 2 15 0 :':. 2 '..3.1 :'::F, - _',:, :3. ..,"'4 ._,:
3. ::',19 6 3 .:",.:::i E_ ].6 3 3.2'9." 3 6 - _: :3,3 49
.:,, >',1 ,' ," 6 :",, .:,1 .. 17 6 :E:..29 6 :-:," - 1 2 :':',...'_,._,':',_,'='

8 '9 3.3 2:': I L:; 9 3.3 0 2
'_ 12 3. :-',rl7 i '_ 12 :-', ""-'. . • ._', ......
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Ri"IE:STE'.ST22- t 54- 1 DEC.1975

HFI'.i:;FI:E;ERIEL:;tIji_II"IE:EF.:OS4E:

i"IOZJELHUI'IBER4E1--O

:-;HI...ITTLETP'7;F'FtHELFLUTTERTE',-;T

RUt-4Hn, :--;EF!,HU, Cnf.¿FI t]URATI 01..4

t 1 7 F'RHEL 6 I =;OTF.'OF'I:-:LRi"IF'EII-3_'2:*t TF':];

T I_1Hi".4EL C:] i'.4I]I T I 0H_-';

I'IEFt:=;I.IREli CRLL-:I.ILFtTEZ_

PT P TT F I'1 F.., T REYt]
P'7:I Ft P'.-:I R llF - P'._:;F Ft ]:IF H."F T

7.87 3.70 61 1. iCI 449 -40 2.5 L:',1

RH i-I
'.-_F: F

.3. _}OA7,4 _..:_

F'FIHEL TEHF'. F'RE'.-';SI_IRES
DEG F P'.:;IR

FNB M I ]'1 AFT F'AHEL B i F E:Cr,:<

54 54 -- 3.72',_--: -0. A03 3. 724

PLEHUH

3 '?':'"

F'RHEL f;TATIC PREF;RI_II_:E:-;

FORb]RRD E]]GE FIORT E]]GE STRRE:ORRrt EBGE

0 R I F 'Y' PS I FI 0 R I F ::.:: F".=;I gl 0 R I F •X PS I Ft

21 12 :::,625 1 -12 :':.7:-':6 11 -12 3.775
;.";d E; :-:, 741 2 - 9 :':, 7:':6 12 - 9 3.7 e-1
2:3 :3 :3.71 "-_ " ,, .:,.:.... ..-.:,,_ .:, - 6 :.'-: ..... I"_ - g :",. "-' "

4 -::: :3. 723 14 -:3 ::',. 7A7
25 -3 4,720 5 0 :3, " " ""- ,"1 -" 15 0 .:,, 7V17
,_-'>r_., -6 .:,-'.7::W, 6 :3 ._,:'.720 1g :3 :3,717

,,=: ,-.4 :",. 74 '8 1:-", 9 :3.726
9 12 :':. 7 ;24 19 12 :-:. - 30

FtFT EDGE

0F.:I F Y F'5.;I Ft

:31 12 :3. 724

:2,:2', :3 :-_.7.56
:':4 0 :-:. 71 °,_,
:-:5 -3 :3.,".=,:3._
:",6 - 6 :':. 749.
:37 -12 3.691
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RHESTEST 22-154-i I]EC.1975

HRSR SERIES HUMBER OS4B

MODEL HUMBER 40-0

SHUTTLE TPS PRHEL FLUTTER TEST

RUN NO. SEO.HO. COHFIGURRTIOH

Ii 9 PRHEL __.ISOTROPIC-CLRMPED-S*S_.I TPS

-0,00

TUHNEL OOHDITIOHS

MERSURED CRLCULRTED

PT P TTF M Q T REYH
PSIF_ PSIF_ DF - PSFR BF M/FT

8.75 4.12 61 1.10 49',-',-4EI 2.','-',69

RHO
SCF

0. E100824

(
PRHEL TEMP. PRESSURES

BEG F PSIR
FWD MID RFT PRHEL DIF BOX PLEHUM

54 54 -- 4,176 -0.0E12 4.174 4.191

FORL_ARD EDGE

PRHEL STRTIC PRESSURES

PORT EDGE STRRBORRD EDGE RFT EDGE

ORIF Y PSI8 ORIF X PSI8 ORIF Y. PSIF_ ORIF Y PSI8

21 12 4.845
P?__ 6 4.1:':7
23 3 4.168

25 -3 4.185
26 -6 4,175
27 -12 4. 153

1 -12
2-9
3-6
4-3
5 8
6 3
7 6
8 9
9 12

4 224 Ii -12
4 213 12 -9
4 183 13 -6
4 181 14 i-3
4 167 15 0
4 153 16 3:
4 171 17 _-
4 185 i::', 9
4 163 19 12

4.19.5 31 12
4.282
4 168 33 3
4 141 34 0
4 127 35 -3
4 147 36 -6
4 149 37 -12
4 169
4 iSe.

4.187

4.2ci --
4.152
4. 180
4.219

4. 181

(
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,_MES TEST 22-154-i DEC. 1975

HRSF_ SERIES NUMBER OS4B

MOIJEL HUMBER 4n-O

SHUTTLE TPS PFINEL FLUTTER TEST

J

RUN 140. SEF!.NO. CONFIF_URRTION

Ii ii PRNEL 6 ISOTROPIC-CLRMPEI]-3_S*:I TPS

HHRLL
-IN-

-6.00

TUNNEL CONDITIONS

MERSUREI] CRLCULRTED

PT P TTF M F4 T REYH
PSI8 PSI8 DF - PSF8 DF M/FT

9.62 4.49 64 i. I0 551 -38 3.133

RHO
SCF

0.000894

PRNEL TEMP. PRESSURES
BEG F PSIR

FNI'I MID RFT PANEL l'IIF BOX

58 58 -- 4.573 -0. OA3 4.57A

PLENUM

4.593

FORHRRB

ORIF Y

2t 12
22 6
23 3

25 -3
26 -6
27 -12

PRNEL STATIC PRESSURES

EDGE PORT EI]GE STRRBORRI'J EI]GE RFT EZII]E

PSIR ORIF X PSIR ORIF X PSIR ORIF Y

4.426 1 -12
4. 574 2 -9
4.5:':1 3 -6

4-3
4. 586 5 0
4. 581 6 3
4. 577 7 6

8 9
9 12

4 638
4 632
4 594
4 576
4 558
4 557
4 570
4 589
4 571

Ii -12 4.621 31 12
12 -9 4.621
13 -e] 4.611 33 3
14 -3 4.544 34 0
15 0 4.528 35 -3
16 3 4.542 36 -6
17 6 4.557 37 -12
18 9 4.566
19 12 4.589

PSIR

4.586

4,62i
4.579
4.604
4.581
4.574
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(

(

RHES TEST 22-154-i DEC. 1975

HRSR SERIES HUMBER OS4B

MODEL NUMBER 40-0

SHUTTLE TPS PHHEL FLUTTER TEST

RUN NO. SEQ.NO. CONFIGURRTIOH

ii 13 PRNEL 6 ISOTROPIC-CLRMPED-3*3*I TPS

TUNNEL CONDITIONS

MERSURED CRLCULRTED

HWHLL PT P TTF M L'! T REYN
-IN- PSIF_ PSIR DF - PSFR BF M/FT

(I.0EI IEI.51 4.92 e.,8 l.iCi 601 -35 3.393

PRNEL TEMP. PRESSURES
IJEG F PSIR

FWD MID RFT PRHEL ]]IF BOX

04 54 -- 5._31_ -_-i.C,C_2 5._315

FORWARD EZIGE

PANEL STATIC PRESSURES

PORT EDGE STRRBOARD EDGE RFT EDGE

OPIF Y PSIR ORIF X PSIR ORIF X PSIR ORIF

1 -12 5.071 Ii -12
2 -9 5.05'? 12 -9
3 -6 5.017 13 -6
4 -3 5.011 14 -3
5 0 4.987 15 _3
6 3 5.001 16 3
7 6 5. c122 17 6
8 9 5.023 18 9
9 12 4.988 19 12

5 067
5 051
5 040
4 970
4 948
4 964
4 979
4 982
5 007

RHO
SCF

0.000972

21 12 4.842
-'°k, 5 5. (_21
23 3 4.996

25 -3 4.998
26 -6 5.020
27 -12 4.986

Y PSIR

31 12 4.997

33 3 5.047
34 0 4.992
35 -3 5.086
36 -6 4.987
37 -12 4.995
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RMES TEST 22-i54-1 ZIEC. 1375

NRS8 SERIES HUMBER OS4B

MODEL NUMBER 4E1-0

SHUTTLE TPS PFtHEL FLUTTER TEST

RUN NO. SEF4.NO. CONFIGURATION

11 15 PANEL 6 ISOTROPIC-CLRMPED-3*3_I TPS

TUNNEL COH]:IITIOHS

MEASURED CALCULATED

HHFILL PT P TTF M 0 T REYN
-IN- PSIFI PxIFI I)F - PSFR ]:iF M/FT

Ft._30 11.39 5.29 68 1.11 653 -36 3._37z

RHO
SCF

0.0_}1048

PRHEL TEMP. PRESSURES
BEG F PSIR

FND MID AFT PANEL ]:IIF BOX

58 58 -- 5.429 -0. F1E12 5.427

PLENUM

5.442

FORWARD EDGE

PANEL ST8TIC PRESSURES

PORT EDGE STFIRBOFIRD EDGE

ORIF Y PSIA ORIF V PSIR ORIF X PSI8

21 12 5.267
22 6 5.438
23 3 5.435

25 -3 5.434
26 -6 5.455
27 -12 5.433

1 -12 5.493 11 -12 5.523
2 -9 5.487 12 -9 5.517
3 -6 5.45Et 13 -6 5.462
4 -3 5.429 14 -3 5.397
5 Fi 5.432 15 0 5.379
6 3 5.421 16 3 5.4E17
7 6 5.429 17 6 5.483
8 9 5.457 1.S 9 5.423
9 12 5.428 19 12 5.441

AFT EDGE

ORIF Y PSlA

31 12 5.478

33 3 5.462
34 8 5.433
35 -3 5.488
36 -6 5.459
37 -12 5.434
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RMES TEST 22-i54-I DEC. 1975

HRSFI SERIES NUMBER OS4B

MODEL NUMBER 40-0

SHUTTLE TPS PRNEL FLUTTER TEST

RUH NO. SEQ.NO. CONFIGUROTION

ii 17 PFINEL 6 ISOTROPIC-CLOMPETI-3*3*I TPS

TUNNEL CONDITIONS

MERSURED CRLCULRTED

HNNLL PT P TTF M Q T REYH
-IN- PSI8 PSI8 DF - PSF8 DF M/FT

n. Or] 11.38 5. :l:6 71 I.¢19 648 -.':2 :-:.g40

RHO
SCF

0.001052

(
PRHEL TEMP. PRESSURES

DEG F PSIR
FND MID RFT PANEL DIF BOX

61 58 -- 5.437 -(I.801 5.436

PLENUM

5. 437

FORNRRD EDGE

PFIHEL STFITIC PRESSURES

PORT EDGE STRRBORRD EDGE

ORIF Y PSI8 ORIF X PSI8 ORIF X PSIR ORIF

21 12 5.249 1 -12
22 6 5.439 2 -9
23 3 5.423 3 -6

4-3
25 -3 5.431 5 0
26 -6 5.428 6 S
27 -12 5.413 7 6

',-: 9
9 12

5 532
5 450
5 454
5 437
5 409
5 419
5 437
5 441
5 430

11 -12
12 -9
iS -6
14 -3
15 0
16 3
17 6
18 9
19 12

5 477
5 482
5 451
5 402
5 377
5 398
5.407
5.396
5. 425

8FT EDGE

Y PSI8

31 12 5.431

33 3 5.52_]
34 0 5.436
35 -3 5.519
36 -6 5.435
37 -12 5.3,"6
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AMES TEST 22-i54-I DEC. 1975

NASA SERIES NUMBER OS4B

MODEL NUMBER 461-0

SHUTTLE TPS PAHEL FLUTTER TEST

"t

)

RUN NO. SEO.HO. CONFIGURATION

ii 18 PANEL 6 ISOTROPIC-CLAMPED-3÷3,1 TPS

TUHHEL CONDITIONS

MEASURED CF_LCULATED

HHALL PT P TTF M Q T REYH
-IN- PSI8 PSIF_ DF - PSFA BF M/FT

0.00 12.26 5.77 71 1.18 698 -32 3.920

RHO
SCF

8.001131

PAHEL TEMP. PRESSURES
BEt] F PSIA

FWD MID AFT PAHEL DIF BOX PLENUM

58 58 -- 5.'.-:46 0. (I_:15 5.851 5.860

)

FORWARB EDI]E

PANEL STATIC PRESSURES

PORT EBI]E STFIRBOF_RB EBI]E AFT Ei]CE

ORIF Y PSIR ORIF X PSIR ORIF X PSI8 ORIF Y PSI8

21 12 5.668 1 -12
22 6 5.871 2 -9
23 3 5.833 3 -6

4-3
25 -3 5.864 5 0
26 -6 5.870 6 3
27 -12 5.849 7 6

8 9
9 12

5 966
5 872
5 884
5 840
5 818
5 839
5 852
5.869
5.829

11 -12 5.947 31 12 5.90:_:'
12 -9 5.915
13 -6 5.858 33 3 5.934
14 -3 5.821 34 0 5.890
15 8 5.781 35 -3 5.944
16 3 5.805 36 -6 5.842
17 6 5.788 37 -12 5.893
18 9 5.843
19 12 5.850
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Rr,IE:-;TE',';T22-154-i BEC. 1975

NRSR SERIES NLIHBER OS4E',

HODEL HIJHBEF,I 40-ri

',:;HUTTLETF",-;PRNEL FLLITTER TE'.-';T

RUN HU. '-;E C!. NO. r: IqHF I C,ij RI_T I n H

11 2F1 F'RNEL 6 IS3TI_'OF'IC-CLRHF'EI't-3_:3_I TF'S

T I.I_i]_i]EL CL'Ii'.]l'l I T I 0 IqS

t'lE8 :_:;UI:;:ED CFILC:IJLRTED

HHFILL F'T P TTF r,1 Q T REYH
- Ii'4- P'.:;I R P'.:;I FI DF - P'.:';FR l'tF M.."FT

0. OF.I 1::'..1:-; E;.11 74 1. 11 753 -:31 4. 172

F,:H 0
SCF

0.001194

(
PRNEL TEr,IF'. PRESSIJRES

DEC F PSIR
FHD MID RFT F'RNEL DIF E;O>_ F'LENIJH

61 6I -- 6.23I 0.001 6.232 6.275

F 0 RHRRi',

0 F:I F ","

21 12
22 6
23 :3

25 -:3
26 -6
27 -12

F'FiFIEL '.-';TFtTIC F'F.:ES:';I.IF.:E'.:;

EDI]E PFiRT EDCE F.;TRF;'.BOFIF.:I'iE]]I]E

F'"; I R CR'I F :::: F'S I R 0F'I F ::< P"; I R

, P_41,.. 1 -12 6 . -'-'=.:,,:,,_II -12 6.2:::6
5.2_-::4 2 -9 g. 2_r.-: 12 -9 g. 292
6,220 ._," -6 _. 267 1:3 -6 6, "...-5_,.

4 -:-', 6. 226 14 -:3 6. 205
b. "=-_ . =-..'_,_.:: 5 O 6.2 :':',O 15 0 6 1 ,.,._

,.:.-,..- g _:"...... g. 221 16 3 6. 205
6,22 g. 7 6 6. _'::',_,':'__, 17 6 6.1 '_4

:", 9 6.246 18 9 6.21 :-:
9. 12 6.2F_2 19 12 6.25'.:-

RFT ETIgE

0R I F 'f P:-:;I R

31 12 6.4 O9

"" :3•_-,:, 6. 424
34 ¢1 6.4__,
35 -:-: 6. 497
•:,_-, -6 6. :3'_0
•-',,' - 12 6. 298

v
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AMESTEST 22-I-4-i DE0.1975

NASASERIES NUHBEROS4B

MODELHUMBER4EI-0

SHUTTLETPS PANELFLUTTERTEST

RUNNO. SEF'.HO. COHFIGURSTION

Ii 23 PRHEL 6 ISOTROPIC-CLSMPED-3*3*I TPS

TUNNELCONDITIONS

HERSURED CRLCULRTED

HNRLL PT P TTF M Q T REYH
--IH- PxIR PSIR DF - PSFR l'lF N,'FT

El.FIFI 13.99 6.54 78 1.1FI 8E10 -27 4.4C17

RHO
SCF

@. 801 z_,'.4.

PRHEL TEMP. PRESSURES
DEG F PSI8

FWD MID 8FT PRNEL DIF BOX

64 64 -- 6.66F1 0. (1(13 6.663

FORWRRD EDGE

PRNEL STRTIC PRESSURES

PORT EDGE STRRBORRD EDGE

ORIF Y PSIR ORIF X PSIR ORIF X PSIR

21 12 6.4661 1 -12
22 6 6.719 2 -9
23 3 6.661 3 -6

4-3
25 -3 6.69(1 5 0
26 -6 6.781 6 3
27 -12 6.639 7 6

8 9
9 12

6 800
6 686
6 714
6 668
6 645
6 638
6 653
6 660
6 657

Ii -12
12 -9
13 -6
14 -3
15 0
16 3
17 6
18 9
19 12

6.7.'-"1
6.739
6. 725
6 618
6 613
6 622
6 610
6 628
6 669

RFT EDGE

ORIF Y PSIR

31 12 6.788

33 S 6.874
34 0 6. ,-'66
35 -3 6.858
36 -6 5.761
37 -12 6.70F1
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(
RMES TEST 22-154-I BEC. 19_5

HRSR SERIES NUMBER OS4B

MODEL HUMBER 4(I-0

SHUTTLE TPS PRNEL FLUTTER TEST

RUH NO. SEF_.NO. COHFIGURRTIOH

II 24 PF_NEL 6 ISOTROPIC-CLRMPED-3_3*I TPS

-0.00

TUNNEL CONDITIOHS

MERSURED CRLCULRTED

PT P TTF M Q T REYN
PSIR PSIR DF - PSFR BF M/FT

14.8'3. 6.'?7 78 1.10 :.-'.'51-27 4.688

RHO
SCF

0.0EI1352

(
PRHEL TEMP. PRESSURES

DEG F PSIR
FND MID 8FT PRHEL DIF BOX

64 64 -- 7.103 El.011 7.114

FORL4RRD EDGE

PRHEL STRTIC PRESSURES

PORT EDGE STRRBORRD EDGE

ORIF Y PSIR ORIF '/, PSIR ORIF )< PSIR

21 12 6.870 1 -12
22 6 7.134 2 -9
23 3 7.077 3 -6

4-3
25 -3 7.102 5 0
26 -6 7.071 6 3
27 -12 7.078 7 6

8 9
9 12

7 231
7 106
7 150
7 099
7 088
7 074
7107
7 096
7 083

11 -12
I2 -9
13 -6
14 -3
15 pl
16 3
17 6
18 9
19 12

7 236
7 179
7 161
7 055

e4e
7 027
7 0:":7
7 0',--:5
7 0:-','3

RFT EDGE

ORIF Y PSIR

31 12 7.161

33 :3,' 7.282
34 E1 7.210
35 -3 7.241
36 -6 7.221
37 -12 7. i25
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RUN NO. SEO.NO.

ii 25

-CI. C10

F4HES TEST F':P-i54-1 DEC. 1975

H8S8 SERIES HUMBER OS4B

MODEL NUMBER 4EI-0

SHUTTLE TPS PSHEL FLUTTER TEST

CONFIGURRTION

PRNEL 6 ISOTF'OPIC-CLRMPED-3*3*I TPS

TUNNEL CONDITIONS

MEASURED

PT P TTF
PSIR PSI8 DF

16.61 7.73 81

PRHEL TEMP.
DEC F

FHD MID RFT

68 E4 --

M Q
- PSFR

I.Ii 952

CRLCULRTED

T REYi4
I]F M'FT

-25 5.191

PRESSURES
PSIR

PRNEL DIF 80X PLENUH

7.937 8.0¢17 7.945 7.942

PRNEL STRTIC PRESSURES

FORL,JRRD EDGE PORT EDGE

ORIF Y PSIR

21 12 7.689
""-'..6 7.979
23 3 7.958

25 -3 7.950
26 -6 7.940
27 -12 7.946

STRRBORRD EDGE RFT ED;]E

ORIF X PSIR ORIF X PSIR ORIF Y

1 -12 8.135 Ii -12 8.044 3i 12
2 -9 7.945 12 -9 8.011
3 -6 7.995 13 -_.- 8.003 33 3
4 -3 7.944 14 -3 7.888 34 0
5 0 7.914 15 CI 7.888 35 -3
6 3 7.891 16 3 7.870 36 -6
7 6 7.931 17 6 7.856 37 -12
8 9 7.935 18 9 7.905
9 12 7.918 19 12 7.926

RHO
SCF

0.n01493

PSIR

8.186

8.166
8.137
8.192
8.11::'
7.992

/

)
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RHE'7; TE:-;T 22-154-1 DEE:. 1975

HR"-;R _-;ERIEx HUMBER OS4E',

t'IODEL HIj['IE',EF.' 4V1-0

xHUTTLE TPS PRNEL FLUTTER TEST

RI.IH HO. g;EC!.HO. COHFIGURRTIOH

11 26 F'RHEL 6 I'._:;nTRnF'IC-CLRMF'E]]-:--',_:'-',*t TF'S

TUHHEL COHBITIONS

MERSIJF.:ED CRLCULRTErl

HHRLL F'T P TTF r,1 Q T REYH
-IN- P:-;I R F'SIR BF - PSFR DF M'FT

0.00 14.L--:7 6. ::.:5 74 1.11 856 -32 4. 729

RHO
SCF

El.O01:344

(
PRHEL TEMP. PRESSURE '.S;

DEG F PSIR
FND [,III'I RFT PRHEL DIF E:OX

64 64 -- ,_. 083 O. PlC12 7. E_86

PLEHUH

7.114

F'RIIEL '.STRTiC:PRESSURES

FOPHRR]I E]'IGE PORT EDGE STRRBORRI'_ EDCE

0R IF Y ps;IR 0R IF >:', F"SIR 0R IF X PS IR

.% _ .-.-1 12 6. 907 1 -12 ,..z40 11 -12
22 6 7. 142 2 -9 7.067 12 -9
2:-: :-: 7. 114 :q -6 7.115 l:q -6

4 - :'-', 7.077 14 -:3
..-._ -::: 7. 113 5 _zl 7. ¢I_7 15 £I
26 - 6 ,'. E19::', 6 :2: 7.064 16 3
27 -12 7. 072 7 6 7.089 17 6

8 9 7. 1 !O 18 9
9 12 7. _'1:--:7 19 12

7 211
7 15R
7 10:3
7 056
7 O'.'-.'5
7 835
7 892
7.0',36
" 16PII" •

lIFT EDJ]E

OF.:IF Y F'SIR

31 12 7.27:3

33 3 7.306
:34 8 7.170
35 -:3 7.245
36 -6 7.211
37 -12 7.175

(

- B-73



AMES TEST 22-i54-i DEC. 1975

HASP SERIES NUMBER OS4B

MODEL HUMBER 40-0

SHUTTLE TPS PANEL FLUTTER TEST

RUN NO. SEQ.HO. CONFIGURATION

Ii 28 PANEL 6 ISOTROPIC-CLAMPED-3*3,1TPS

TUNNEL COHDIT!OHS

MEASURED CALCULATED

HNALL PT _P TTF M F,_ T F'EYN
-IN- PSIA PSIA DF - PSFA ]:iF M/FT

N.O0 16.63 7.81 78 l.lO 948 -27 5.233

RHO
SCF

FI.001514

PANEL TEMP. PRESSURES
DEG F PSIA

FNB MID AFT PAHEL BIF BOX PLENUM

64 64 -- 7.973 -0.010 7.963 8 . 26r:":

FORWARD

ORIF Y

21 12
22 6
23 3

25 -3
26 -6
27 -12

PANEL STATIC PRESSURES

EDGE PORT EDGE STARBOAR]:I EDGE AFT EDGE

PSIA ORIF X PSIA ORIF X PSIA ORIF Y PSIR

7.629 1 -12 8.153 II -12 8.101 31 12 8,005
7.955 2 -9 7.937 12 -9 8.028
7.959 S -g 8. F129 13 -6 7.992 33 S 8.153

4 -S 7.972 14 -3 7.937 34 0 8.265
7.955 5 0 7.938 15 0 7.854 35 -:?, :::.359
7.954 6 S 7.944 16 S 7.9F10 36 -6 8.411
7.944 7 6 7.974 17 6 7.908 37 -!2 8.239

8 9 7.978 18 9 7.897
9 12 7.958 19 12 7.938

8-74
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AHES TEST 22-i54-1 ]]EC.1975

HASR SERIES NUMBER OS4B

MODEL NUMBER 4EI-0

SHUTTLE TPS PRNEL FLUTTER TEST

RUN NO. SEF!.HO. CONFIGURRTION

11 29 PANEL 6 ISOTROPIC-CLRMPED-S_3_I TPS

TUNNEL CONDITIONS

MEASURED CRLCULRTEZJ

HHRLL PT P TTF r,1 Q T REYH
-IN- PSIR PSIR DF - PSFR DF M FT

0 .EIEI 17.51 8.22 ',-:i 1.1(i 999 -24 5.467

RHO
SCF

0.0FI1584

(
PRHEL TEMP. PRESSURES

I]EG F PSIR
FND MID 8FT PAHEL DIF BOX

6:-: 64 -- 8.3R4 13.1-1C14 8.389

PLENUM

8.391

FORHARD E/IGE

PRHEL STATIC PRESSURES

PORT EDGE STRRBOFIRIi EDGE

ORIF Y PSIR ORIF X PSIA ORIF X PSIR

21 12 8.1-199 1 -12
22 6 8.438 2 -9
-:,o.... 3 8.421 3 -6

4 -3
25 -3 8.395 5 0
26 -6 ',-',.3:-:7 6 3
27 -12 :':.365 7 6

8 9
9 12

8 575
8 377
8 445
8 373
8 345
8 361
8 395
8 368
8 358

II -12 8.544
12 -9 8.450
13 -6 8.381
14 -3 8.333
15 _ri 8.3(_6
16 3 8.3_'17
17 6 8.341
1'-' 9 8.352
19 12 8.371

AFT EEIGE

ORIF Y PSIR

31 12 8.42F1

33 3 8.547
34 E1 '.':. 5E12
35 -3 8.627
36 -6 8.464
37 -12 8.383

B-75



Ftt'IESTE'.:;T22-154-1 DEC.19.75

HR'..'-;Ft',';ERIE"INUMBERO'.-:4B

MODELtJUHBER48-0

SHUTTLETF'P,F'FIHELFLUTTERI'E'.=-;T

J

v

RIJI"4 NO. SEI}.HO. COt.IFIGURFITII3H

11 38 PFINEL g I_';OTROPIC-CLRHF'EB-:3_:3_I TP'.3

TI_IHi'.4EL C:O[]I_IT IOHS

MERSIJREB CRLCIjLRTEB

F'T F' TTF r'l Q T REYH
PSIR PSIR [IF - PSFR BF H. FT

18,38 8.65 84 1.18 1048 -21 5.691

RH0
SCF

8,_}01655

PFINEL TEMP. PF.:ESSURE'.-;
BEG F P'.318

FNB MI ]:l lIFT PFtHEL D I F B0:4

8. 76271 68 -- 8.888 :3.762

)

F ORNFtF.:D

OR IF "¢

21 12
22 6
23 :3

25 -:3
26 -6
27 -12

PRHEL ',STRTIC F'RESSURES

EBGE PORT EBGE :';TFIRBOI_RBEBGE FIFT EBCE

F'S IR 0F.'.IF :::: PSIR 0R IF X PS IR 0R IF Y F':F;IR

:3. 459 1 -12 9. 825 11 -12 8. 959
8. 824 2 -9 :-3.8£18 12 -9 8. :_-'::,:8
8.:':19 3 -6 ',_::._=:55 13 -6 8,843

4 -3 8,756 14 -:3 8.711
8.8(15 5 8 ',':. 764 15 8 8,785
8. 797 6 3 :::.7:37 16 3 8. 695
8. 785 7 6 :_-':,76:': 17 6 8,681

8 9 8,75:-': 18 9 8. 714
'_.. 12 :':, 729 19 12 ',=:..-",F,._._,:'

31 12 8.812

:3:3 :3 :3.9:36
:,:4 8 8.94:3
35 -3 8.975
36 -6 8.955
37-12 8,796

B-76
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RMES TEST 22-154-i DEC. 1975

NNSR SERIES NUMBER OS4B

MODEL HUMBER 40-0

SHUTTLE TPS PANEL FLUTTER TEST

RUN NO. SEQ.HO. CONFIGURRTION

12 1 PRNEL __.ISOTROPIC-CLRMPED-S_3_I TPS

TUNHEL CONDITIONS

MEliSURED CRLCULRTED

HHliLL PT P TTF M C_ T REYH
-IN- PSIR PSIA DF - PSF8 BF M/FT

0.0EI 5.01 2.0g 51 1.20 3E_,El -63 i.g99

RHO
SCF

8.808437

(
PRNEL TEMP. PRESSURES

BEtS F PSIli
FND MID RFT PANEL DIF BOX PLENUM

54 5,':, -- 1.955 0.001 1.956 1.957

FORNRRD EDGE

PANEL STSTIC PRESSURES

PORT EDGE STFtRBOFIRD EDGE lIFT EDGE

ORIF Y PSIR ORIF X PSIR ORIF X PSI8 ORIF Y PSIR

21 12 1.885 1 -12
22 6 1.965 2 -9
23 3 1.966 3 -6

4-3
25 -S 1.968 5 0
26 -6 1.969 6 3
27 -12 1.965 7 6

8 9
9 12

1 994
1 990
1 950
1 955
1 953
1 947
1 954
1 950
1 948

II -12
12 -9
13 -6
14 -3
15 0
16 3
17 6
18 9
19 12

1 968
1 979
1 980
1 948
1 933
1 942
1 942
1 943
1 952

31 12 1.986

33 3 1.996
34 0 1.999
35 -3 2.022
36 -6 2.016
37 -12 1.966

I"
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RHESTE"T 22-154-i DEC.1975

t.4R'.:;R '.--;EE:IE'..:; HIj i"lBER nL--;4 E:

HOT,EL HIJL1E:EF: 40-0

SHI_tTTLE TF".:; F'RHEL FLUTTER TExT

F.:IJl..4NO. '.--';EC.!.t40. F:iZII'.1FI GURI;tT I 0 H

12 2 PRHEL 6 I'.';OTROF'IC-E:LFtHF'ED-:-:*:-',_I TF'S

HHRLL
-IH-

TI_INNEL COHDITIOHS
r,IERSIJ F:ED CRLCULRTE]'I

PT P TTF t,1 Q T REYH RHO
P'.-';I R F"..:;I R DF - P'I_:;FFt DF l"1..'"F T '3CF

..... =, . ........ 0 F_O04:':5-0 00 F, 02 2 07 _4 i 20 R00 -61 t._':":' ._

F'RNEL TEHP. PRES :-';1_1RE'.-;
DEC; F F"-';! R

F N]'l t'l I D RF T F'RHEL D I F El1-t;;.;; F'L EHUI'1

54 =,R -- 1. 966 0. C101 1. 967 1. 968

F0R l,lFiF.:D EDGE
0F:IF Y F'S IR

F'FtHEL '.-';TRTIC F'F.:ES'.-;URER
F'OF.:T E'rIGE :-';TRRE:OFIRDEDGE

0e IF ::'::F".:;IFi 0F:iF ;;':;F'x IR
FIFT El'H]E

0RIF "," F''._-';IR

21 12 1.:-':94 1 -12
22 6 1. 976 2 -9
23 3 2. 001 3 -6

4 -3
25 -:_'-', 2.00:'.-: 5 0
26 -6 1.975 6 :",
';/7 -12 t,960 7 6

8 9
9 t 2

2.90:':
2.001
1 964
1 9.66
1 96:--:
1 960
1 965
1 964
1 959

11 -12
12 -9
1:': -6
t 4 -:3
I5 0
16 3
17 6
18 9
19 12

l. 977
l. '9:-':8
l. 988
1 954
1 947
1 950
t 95:3
1 950
1 968

:-:i 12 i. '98L::

":'._,.-,':' :3 2. O t 4
7:4 0 2.0 i 1
:3F, -:3 2. 040
:36 -6 2.011
7:,." - 12 l. 9:-:0

P0..,':",-"." F'T
NO. - IH- -P :':;IR-

BOI_It.4:DRR'Y'LR","ER F'F.:OBE
F'0 S Z F'T F'0 S Z
HO. - IN- -F"SIR- NO. - IN-

F'T
-F'f; IR-

I 6.8:34 2. 324
2 8. 056 2. 364
:': 8.07:': 2. :':92
4 6.09;", 2.46t
5 O. i19 2. 479
6 0. t41 2. 560
7 O. 162 2. 646

8 0.18:3 2. 719 15 O. 62:'.-,'
9 O. 204 2. 787 16 O. 691

10 0.277 2.952 17 0.756
ll 0.346 2.994 18 0. :-:23
12 O. 417 3. 122 19 0. i::90

4,:,.- :'-',..."4._ 20 Fi. _._,.:,l :': 0. " :, " F, _ " ="
t4 C1. _ _;' -_ :3:97 21 1 019

3. 486
3.551
:':. 679
:3.77:3
:':. 6 :':5
:3. 506
4.847

)

)

xj
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(

FIHES TEST 32-154-i BEC. 1975

NRSA SERIES HUMBER OS4B

MOZEL NUMBER 4EI-0

SHUTTLE TPS PANEL FLUTTER TEST

RUN NO. SEQ.HO. CONFII]URRTIOH

12 4 PRHEL 6 ISOTROPIC-CLRMPE]]-3_3_I TPS

MEFtSURED
HHALL PT P

-IN- PSI8 PSI8

TUNNEL CONDITIONS
CSLCULRTED

TTF M Q T REYH RHO
DF - PSF8 DF M/FT SCF

(I.EICI 10._]2 4.13 64 1.2PI 599 -53 3.2,'_-':561.6_CI0852

PRNEL TEMP.
DEll F

FHD MID RFT PRNEL

PRESSURES
PSIR

DIF BOX PLENUM

54 58 -- 3.989 CI.0(17 3.996 4.0(16

FORHRRD EDr]E
ORIF Y PSIR

PFiNEL STRTIC PRESSURES
PORT EDDIE STFIRBOF_RD EDI]E

ORIF ',_< PSIFI ORIF 'X PSIR
RFT ED(]E

ORIF Y PSIR

21 12 3.',-:32
22 6 4. (119
23 3 4. C16:':

25 -3 4.06?
26 -6 4. (116
27 -12 4. (IF13

1 -12
2-9
3-6
4 -3
5 0
6 3
7 6
8 9
9 12

4 F191
4 EIE14
3 999
3 988
3 989
3 976
3 98'?
3 973
3 970

ii -12
12 -9
13 -6
14 -3
15 0
16 3
17 6
iS 9
19 12

4 049
4 057
3 985
3 970
3 951
3 961
3 951
3 950
3 981

31 12 3.99(I

33 3 4.076
34 ¢1 4.831
35 -3 4.1c15
36 -6 4.817
37 -12 3.'.:'.33

POS Z PT
NO. -IN- -PSIQ-

BOUHDFIRY LRYER PROBE
POS Z PT
HO. -If4- -PSIR-

POS Z PT
NO. -IN- -PSIR-

CI 034
_:i052
_:iF171
CI (I9_'I
_'iIC19
_'i128
CI 147

4.612
4.671
4.74 °
4.774
4.834
4.9',_:',1
5.0 .....':,a

8 0.166 5. I10
9 8.186 5.259

18 8.268 5.641
11 _-1.346 6.142
12 0.425 6.389
13 CI. 5F12 6.563
14 0.577 6.881

15 0 657
16 8 729
17 0 ,'.::C13
18 C1 879
19 (_ 951
20 1 (_26
21 1 099

7 099
7' 361
7 314
7 37n
7 .'-','98

8 179

jr
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AMESTEST 2°-154-I DEC.1975

NFISRSERIES NUMBER OS4B

HOlIEL NUMBER 4n-O

SHUTTLE TPS PRHEL FLUTTER TEST

RUN NO. SEC!.HO. CONFIGURATION

12 6 PANEL 6 ISOTROPIC-CLRMPED-3_3*I TPS

MERSURED
HHALL PT P
-IN- PSIA PSIA

TUNNEL CONDITIONS
CRLCULRTED

TTF M Q T REYN
DF - PSFR DF M/FT

(I.(I¢I 13,36 5.51 71 1.2EI 8F10 -48 4.3_:19

PRNEL TEMP.
BEG F

FND MID AFT

PRESSURES
PSIR

PRHEL DIF BOX PLENUM

58 58 -- 5.337 _3.PIFI8 5.345 5.356

FORNRRD EDGE
ORIF Y PSIR

PRNEL STRTIC PRESSURES
PORT EDGE STARBOARD EDGE

ORIF X PSIA ORIF X PSIA

AFT EDGE
ORIF Y

21 12 5.082
22 6 5.369
23 3 5.426

25 -3 5.427
26 -6 5.374
27 -12 5.338

1 -12
2-9
3-6
4-3
5 (t
6 3
7 6
8 9
9 12

5.5P17 11 -12
5.353 12 -9
5.362 13 -6
5.342 14 -3
5.338 15 Pl
5.33(I 16 3
5.332 17 6
5.2°9 18 9
5.296 19 12

5 441
5 42,'_-','
5 342
5 319
5 295
5 295
5 277
5 25Pl
5 3(13

3t 12

33 3
34 Pl
35 -S
36 -6
37 -12

POS -_ PT
NO. -IN- -PSIA-

BOUNDARY LAYER PROBE
POS Z PT
NO. -IN- -PSIA-

RHO
SCF

1 El. 08,-'
2 Pl. E198
3 8.188
4 (1.118
5 (1. I28
6 9. 139
7 (1.158

6. 272
6.244
6.327
6.354
6. 412
6.494
6.533

,S' El 161
9 0 I72

lPl 0 222
11 El 272
12 0 334
13 0 416
14 El 497

6 586
6 661
6 954
7 192
T 565
8 886
S 467

_).001122

PSIA

5.315

5.42(I
5.397
5.514
5. 374
5.248

POS Z PT
NO. -IN- -PSIA-

15 0.575
16 0 657
17 n 732
18 _ 808
19 0 885
28 Pl 959
21 1P136

9. _:_32
9.226
9.475
9.517
9.886

IO.347
IFI.417

B-80
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(
v

EIUH Ni'i,

12

-0,00

Rt'tE:-; TE'.';T 22-154-1 DEC. 1975

NR'.:;R :-;ERIE'.-; NL!HBEF.'. OS4B

t'IODEL HI_It,IBEF.'.40-0

SHUTTLE TF".-;F'FII..IELFLUTTER TEST

F nRNA£ D

131RI F Y

2i i2
22 6
23 :3

25 -3
26 -6
27 -12

',';E l::!.NI'l. I':I'lHF I I.]I.IRli T I i'l H

8 F'RNEL 6 ISI_'ITF.:I-IF'II_':-L':LliHF'EI'I-3P+U*I TF'P";

T I_1HHEL I1:I'lND I T I 0Nx

['1ER:-;UF.:ED Cli L CI_1Lli T E]]

PT F' TT F M q T F.:EYN
P',.:;I R P"; I li ]:iF - F".--;Fli DF M.."F T

12 5 ° 5 1_ 74 1 20 75_."_ -45 4.00',:'.• ,. ,_i . • _ • _ _

F'liNEL TEHP. PRESSLiRES
DEG F F'Slli

FWD MID liFT PRHEL DIF BO>:: PLENLIt,1

61 61 -- 5.018 0,011 5.029 5.027

F'RNEL :-';TliT I C F'F.:E_:;',-;IJF.:E'.-;

EDGE Fu]RT E]]GE STRRBFIRRTI EI]GE liFT EDGE

RH0
SCF

F'I-';I li 0 RI F Y, F'9;I FI 3F.'I F :=:: F'_-';I R 0 F.:I F "," F'9;I li

4.8212 I -12 5.169 Ii -12 5.120 3:1 12
5.039 2 _'9 5,0:38 12 -9 5,087
5.107 3 -6 5.036 1:3 -6 5.071 3:3 3

4 -:3 5.018 14 -3 4.999 34 0
5.114 5 0 5.025:15 0 4.983 35 -3
5,078 g :3 5.018 16 :3 5.012 36 -6
5.02:3 7 6 5.018 17 6 4.965 :37 -12

8 9 4.98:31 18 9 4.937
'9 12 4.998 19 12 4.991

0.001045

5.0 1'8

5.139
5. P_8:.'-:
5.18N
5. ¢159
4.94',",

B-81



FINESTEST 22-i54-1 [IEC. i975

HRSF4SERIES NUMBEROS4B

HOI:IELHL1HBER4C1-0

SHUTTLETPS PRHELFLUTTERTEST

}

RUN NO. SEC!.NO. CONFIF;URRTION

12 1El PRHEL 6 ISOTROPIC-CLRMPED-3_3_I TPS

TUHHEL COHDITIOHS

MERSURED CRLCULRTED

HI4FILL PT P TTF M Q T RE'r'H
-IH- PSIR PS!R 1iF - PSFR l'lF M FT

8.8E1 11.68 4.81 78 1.2Pi 699 -43 3,706

FtHO
SCF

O. £1@8968

PRHEL TEMP. PRESSURES
DEG F PSIR

FND MID RFT PRHEL DIF BOX

4.67El64 61 -- Ci._311 4.681

PLEHUM

4,699

FORNARD EDGE

PRHEL STATIC PRESSURES

PORT EDGE STF_RBORRI'I EDGE FIFT EDGE

ORIF Y PSIR ORIF X PSIR ORIF X PSIR ORIF Y PSIR

4.472 1 -12 4.,'.-':17 11 -12
4.714 2 -9 4.694 12 -9
4.765 3 -6 4.68:.:,' 13 -6

4 -3 4.671 14 -3
4.769 5 _3 4.676 15 0
4.764 6 3 4,673 16 3
4.692 7 6 4.668 17 6

8 9 4.654 18 9
9 12 4.636 19 12

21 12
22 6
23 3

4,757
4.744
4. 676
4.666
4,644
4.661
4.6'..'-'8
4.613
4.649

25 -3
26 -6
27 -12

31 I:" 4.683

33 2 4.769
34 8 4.73(I
35 -3 4.836
36 -6 4.754
37 -12 4.656

B-82



(
AMES TEST 22-154-1 DEC. 1975

NASA SERIES NUMBER OS4B

HO'rlEL HUHBEF: 48-0

SHUTTLE TPS PAHEL FLUTTER TEST

RUN NO. SEQ.HO. COHFII]URATIOH

12 12 PANEL 6 ISOTROPIC-CLAHPE]'I-3_3_I TPS

TUNNEL CON]]ITIONS

MEASURED CALCULATED

HL4ALL PT P TTF M Q T REYH
-IN- PSIA PSIA DF - PSFA DF M/FT

El.OEI 10.:-:7 4.47 74 1.2PI 651 -45 3.476

RHO
SCF

Pl. E1E189N6

--v"

(
PANEL TEMP. PRESSURES

]]EliF PSIA
FND MID AFT PAHEL l'IIF BOX PLENUM

61 61 -- 4.334 0. FIO9 4.343 4.335

FORWARD

ORIF Y

21 12
22 6
23 3

25 -3
25 -6
27 -t2

PANEL STATIC PRESSURES

EDgE PORT EDI]E STARBOARD EDI]E AFT EDI]E

PSIA ORIF g PSIA ORIF X PSIA ORIF Y PSIA

4.!38 1 -12
4. 359 2 -9
4. 406 3 -5

4 -3
4. 433 5 _'1
4. 419 6 3
4. 329 7 6

8 9
9 i2

4 466
4 353
4 351
4 339
4 332
4 31g
4 329
4 297
4 3E_3

ii -12 4.4F13 31 12 4.329
12 -9 4.392
13 -5 4.333 33 3 4.4_'Ii
14 -3 4.310 34 El 4.375
15 _z1 4.297 35 -3 4.471
16 3 4.3¢13 36 -6 4.349
17 6 4.285 37 -12 4.248
I:-: 9 4.263
19 12 4.386

(

B-83



FIt'IE:-';TEST 22-154-1 IIEL'..1975

tIA',';flSERIE'.-';HLIME',ERrlS4B

HFd]ELHI.IME;ER4F1-0

'.-;HIJTTLETF'SF'AHELFLIJTTERTE:--;T

F.:I_Iti|Hi'i,'7;EI.TI!,I'_I-I,I_':0I_FII]I_IRFITI0H

12 14 PAHEL _ IT;CITF.'.FIF'IC-CLFItI1PEI)-:-:*:::*t TP'._-';

TIJHHEL IZ:I'IIl[IIT IOH :-;

HERS I_IREli F:FILi]:UL FITEli

HHFILL PT F' TTF I't F,I T REYH
-IN- P'.';I A F'SIFI ]'IF - F".';FFI ]:IF r'I..."FT

CI.I..'I0tel.03 4. 1:3 7'4 i. 20 600 -45 3.2F17'

eHlj
:-;F:F

8, 0@Fi:'::':6

PFIHEL TEMP. PRESSURES
BEG F P'.BIFI

FND t.111'lAFT F'AHEL DIF BL-I::<

[]:i I_I?:3:61 61 -- 0.00::_; 4. 000

F'LEHLIM

4. 006

) v"

FORNFIRD

0 R I F ","

21 12
2'.'-" 6
2:3 "_,__

25 -3
26 -g
27 -t2

F'FIHEL '.';TFITII_-:FIF:E:-';SIJRES

ETIGE F'ORT E]]GE STFIF.:E:OFIF.:BEDGE

PS IFI 0F.:IF ::-::F'S 112.1l'iR IF :::: F'C;IFI

:3,810 1 -12 4, t16 ll -12 4,056
4,015 2 -9 4. 010 12 -9 4,061
4, CJTI ._,'-_-6 4,007 i:3: -6 "._-:,9'_.I..

4 -:': 3.99',': 14 -3 3,9',':2
4,084 5 e 3.992 15 9 :3,96t
4,083 6 3 3. 978 16 3 :3, 959
3, 986 7 6 3. 987 17 6 3,95t

8 9 :3. 972 18 9 3.9:35
9 12 3. 970 1'9 12 3. 974

lIFT E]JGE

13RIF ",' F'SIFI

:'I 12 :-::'_'_:::,i a . . -

:",3 :3 4.067
34 0 4,041
35 -3 4, 127'
36 -6 4. 008
37 -'12 3.9:32

8-84

)



AMES TEST 22-154-i DEC. 1975

NASA SERIES HUMBER OS4B

MODEL HUMBER 48-0

SHUTTLE TPS PANEL FLUTTER TEST

RUN NO. SEQ.NO. CONFIGURATION

12 16 PANEL 6 ISOTROPIC-CLAMPED-S*3*I TPS

TUNNEL CONDITIONS

MEASURED CALCULATED

HWALL PT P TTF M 0 T REYN
-IN- PSIA PSIA DF - PSFA ]:IF M,"FT

0.0(I 9.19 3.79 74 1.20 550 -45 2.9:3R

RHO
SCF

0. 0007_7

(
PANEL TEMP. PRESSURES

DEll F PSIA
FND MID AFT PAHEL DIF BOX

61 61 -- 3.650 Q.807 3.657

PLENUM

3.657

FORWARD EDISE

PANEL STATIC PRESSURES

PORT EDGE STARBOARD EI'JGE

ORIF Y PSIA ORIF g PSIA ORIF X PSIA

21 12 3.503
22 6 3.668
23 3 3.718

25 -3 3.729
26 -6 3.715
27 -12 3. 641

1 -12 3.748 Ii -12
2 -9 3.663 12 -9
3 -6 3.663 13 -6
4 -3 3.652 14 -3
5 0 3.649 15 0
6 3 3.646 16 3
7 6 3..648 17 6
S 9 3.638 18 9
9 12 3.635 19 12

3 708
3 707
3 699
3 636
3 615
3 622
3 613
3 609
3.632

AFT EDGE

ORIF Y PSIA

31 12 3.631

33 3 3.712
34 0 3.691
35 -3 3.765
36 -6 3.669
37 -12 3.583

(

B-85



FINESTEST 22-!54-i DEC.19T5

HBS8 SEFJIES HUMBER OS4B

MODEL NUME:ER 4_-_-0

SHUTTLE TPS PRHEL FLUTTER TEST

J

RUN NO. SEO.NO. CONFIGURATION

i2 18 PANEL 6 ISOTROPIC-CLAMPED-S_S_I TPS

-0.00

TUNNEL COHI'tI T I OHS

MEASURED CALCULATED

PT P TTF M F_ T REYN
PSI8 PSI8 [iF - PSF8 [iF M..'FT

10.86 4.47 74 1.2CJ 650 -45 3.474

RHO
SCF

0. nOOgE15

PANEL TEMP. PRESSURES
I)EG F PSI8

FND MID AFT PANEL DIF BOX PLENUM

61 61 -- 4.296 El.002 4.299 4.SlCl

PANEL STATIC PRESSURES

FORNARD EDGE PORT EDGE STARBOAR[t EDGE AFT EDGE

ORIF Y PSIA ORIF X PSI8 ORIF X PSIFI ORIF Y PSIA

21 12 4.184
22 6 4.326
23 3 4.37',-':

25 -3 4.3'34
26 -6 4.320
27 -12 4.288

1 -12 4.418 11 -12 4,363 S1 i2 4.2_5
2 -9 4,325 12 -9 4.356
S -6 4.3EI:3 iS -6 4.351 33 3 4.352
4 -3 4.3_32 14 -3 4.278 34 0 4.321
5 C1 4.382 15 0 4,258 35 -3 4.417
6 3 4.273 16 3 4.262 36 -6 4.3C14
7 6 4.291 17 6 4,245 37 -12 4,222
8 9 4.266 18 9 4,229
9 12 4.261 19 12 4.264

B-86
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(
AMES TEST 22-154-I DEC. 1975

NRSFI SERIES NUMBER OS4B

MODEL NUMBER 4EI-0

SHUTTLE TPS PANEL FLUTTER TEST

RUN NO. SEQ.NO. CONFIGURFITION

12 26 PFINEL 6 ISOTROPIC-CLFIMPED-3_3*I TPS

TUNNEL CONDITIONS

MEFISUREII CFILCULFITEII

HHFtLL PT P TTF M 17_ T REYN
-IN- PSIFI PSIFI liF - PSFFI l]F M/FT

El.0(I .'.=,'.353.45 74 1.2EI 5(10 -45 2.671

RHO
SCF

0. E10E1698

(
PANEL TEMP. PRESSURES

DEG F PSIR
FND MID FIFT PANEL DIF BOX PLENUM

3.31464 61 -- El._'107 3.321 3.322

FORWFIRD EDGE

PANEL STFITIC PRESSURES

PORT EDGE STFIRBOFIRD EDGE FIFT EDGE

OR!F Y PSIR ORIF X PSIFI ORIF X PSIFI ORIF Y PSIFI

21 12 3.178 1 -12
;'9._ 6 3.333 2 -9
23 3 3.377 3 -6

4 -3
25 -3 3.39(I 5 _'I
26 -6 3.332 6 3
27 -12 3.305 ? 6

8 9
9 12

3. 408
3.329 i2
3. 322 13
3 318 14
3 317 15
3 3(12 16
3 31Pl 17
3 297 18
3 299 19

11 -12
-9
-6
-3

(1
3
6
9

12

3 358
3 361
3 36(1
3 3_B5
3 289
3 286
3 2.'.-'.'4
3 283
3 311

31 12 3.299

33 3 3.3,"1
34 n 3.348
35 -3 3.421
36 -6 3.339
37 -12 3.256

(

B-87



_HE':;FEST 23-i54-i BEL':.Ig.T5

l.JRF:;R '.:;EP I E'.:; HUr'1BER z :-;4 E',

I'IOI]EL HI_IHBER 4r-1-0

':;HI_ITTLE TF":; F'FtHEL FLUTTER TEST

RUN l]l:l, '.::;EL.'.!,HO, C014F I r;l_lRFtT I 0H

1:3 1 PRHEL 6 ISOTROF'IC-CLIgt'IPE]:I-:3_::_:;*:I TF'_-';

TIJNNEL COHrIITIOHS
t'IEF_'.:JUREli C:RLCULRTEB

HHRLL PT P TTF t'l C! T REYH F.:HO
-IH- F'SIR F".-';I R ]IF - P>';FR riF N..."FT SCF

8.8:': :-:. :q5 ..,:'.44 74 1 ,2r:_.... 5;'_r't -45 2. 669 _ .0c_F_6';46__ .

F'RHEL TEHF'. F'F.:ES'.:itJRE'.-;
BEll F F'!-;I R

F 14I? t'l I rl RF T F'RNEL [11F B0:4 F'LEHI_IH

64 64 -- :3.386 8. _-1E17 :3. :-:12 3. :-:1 ,."

FCRNRRD EDI]E
OF.:IF 'Y' F'S!R

F'nHEL !-';
PORT EDGE

0F.:I F :::: F'S

T RT I C PRE:-';:';II F.:E '.-';
'.E;TRRBORRB EBGE RFT EDI]E

I R el._'.I F ,.," F'S I R 0F.:I F Y P'..:.;I A

21 12 :3. 1 :-;4 1 - 12 :q. :392 11 - 12 :3. :-:e:1 :q1 12 :q. :3El4
:' '-' 6 :3, "" . .:,.:'.1 12 -q, "-'='',-,- .:,..-3 2 -'_. :3. -"- :3.. .',.j ,-,
.-,.'1 .-i

..-.> :-', .:,, 2 6 4 :3 - _ :?,. 2 1 ',:', 1:1: - 6 2.2 4'? :-',3 :3 ::',. 3 :-':5
4 - 1-: 3.3 _:17 l 4 - :3 3. 2 9:3 2 4 C1 3. :':',:2:'8

':'=' -'-" " " _ :2,..-, .:,..:: 7 ," 5 8 :q. :q8 2 15 0 2 :-';F1 " = - :3 :-'., 4 1q.
2 g - 6 :3.._,-',..:',_.':' g :3 :3.2 .:'4..._",16 :3 "__..2:44 :";6 - 6 :_:',.:-:44
27 - 12 :_:'.,304 ,'-' 6 :3.3 F14 l 7 6 :'-:, 277 :-:," - t 2 3.27 _-1

:-: ,:4. ,,:', 29 O l ',-', '_. :_--:.266
'_.. 12 :3, ..-"'_.1 19 l _.:' .:,-',2 '_._'_.

E:OI_IHI]RF.:"r'LAYER F'ROBE
F'0'.:; Z F'T F'0 £-; Z F'T F'0'.:; ,.-' PT
t.lO, - I N- - F'S I R- NEl. - I H- - P'.:; I R- HO. - I H- - F'::;I R-

l Ft.81:3 :3.755 8 _:i.896
,-" 8. r_25_._ 2. ,"'..u 9. 8. let
.3 8. _.'1:36 :3. ,':-;35 18 O. t 62
4 C1.848 :3. 861 11 8.2:34
5 0. 868 3. :::98 12 8. 324
6 0. 872 3. 906 13 0. 414
7 8. 884 3. 959 14 8.5C12

3 966
4 039
4 19:':
4 477
4 900
5 170
5.508

15 O. 587
i6 O. 675
17 8.76EI
18 0. R 47
19 O, 92 :-::
28 1.81:3
21 I.896

5. 642
5 8:39
6 112

,-I='6 t .4.._,
6 426
6 462
6 689

/

)

,,,_j

- ¢
V
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AMES TEST 32--154-I BEC. 1975

HRSR SERIES HUMBER OS4B

NOBEL NUMBER 40-0

SHUTTLE TPS PANEL FLUTTER TEST

RUH t40. SEQ.NO. CONFIISURFITIOU

13 3 PRNEL 6 ISOTROPIC-CLRMPEB-3*3*I TPS

TUNNEL CONBITIOHS
MERSUREB CRLCULATED
PT P TTF M Q T REYN RHO

PSIR PSIR DF - PSFR BF M.FT SCF

0.__,''= 8.35 3.45 74 1.20 500 -45 2,_71 O. 000698

PRNEL TEMP. PRESSURES
BEG F PSIR

FN]] MID AFT PANEL BIF BOX PEEHUM

61 61 -- 3.317 0.088 3.325 3.316

PRHEL STATIC PRESSURES
FORWARB El]lIE PORT EBI]E STFIRBORRB EDGE RFT E]]GE

ORIF Y PSIR ORIF ',4 PSIA ORIF X PSIR ORIF Y PSIFI

21 12
22 6
23 3

25 -3
26 -6
27 -12

3.145 1 -12
3. 322 2 -9
3,385 3 -6

4 -3
3. 397 5 O
3. _-..:"" 1 6 3
3.3(14 7 6

8 9
9 12

3 40',-', 11 -12
3:3:32 !2 -9
3 322 13 -6
3 319 14 -3
3 317 15 0
3 307 !6 3
3 315 17 6
3 293 !L'q 9
3 303 19 12

3 369
3 364
3 355
3 306
3 298
3 288
3 277
3 259
3 383

31 12 3.315

33 3 3.403
34 0 3.347
35 -3 3.427
36 -6 3.357
37 -12 3.288

POS
HO.

BOUNBRRY LRYER PROBE
POS Z PT
HO. -IH- -PSIR-

POS Z PT
NO. -IN- -PSIR-

8.823
0.046
8.068
8.891
8.114
0.138
0.161

3.851
3.953
4.881

4.813
4.881
4.155
4.234

8 8. _86
9 8.2¢19

10 8.381
iI (I.392
12 8.481
13 8.5_7
14 !-1.657

4 276
4 426
4 81N
5 137'
5 537
5 525
5 998

15
16
i?
18
19
28
21

0 741 6. 099
8 828 6.388
0 911 6.473
0 995 6.726
1 878 6.918
1 I_0 6.688
1 243 7.146

(

B-89



Ftt'IE:';TEST 22-t._4-1 DEr: 1':47=,

HR'SR '.-';EF.'IE:-; HUr'lBEF.'.r'eF,4B

HOTIELHUHE:EF.'.4r1-0

SHUTTLETF':-';F'FtHELFLIjTTER TEST

R1_1HHO. '.:;EQ.HO. C0HFILqI.IE:RTI 0f.]

1:3 _",_l F'RHEL 6 I :':;0 TR0 F'I C--CL Rt'lF'E ]'1 - :'-:_."::: * 1 l" F'S

TIJHHEL L':oH'rlI T I OiqS
HE R'.BIJF.:ED C:RLC:IJLRTED

F'T P T TF f,1 c4 T F.:E"r'H RH0
P'.-;I R P',-';I R l'lF - F'SFR l'lF t'l..."F T L:;E:F

7 ,'o • .. . ._,Uo -4::-: ',-'. 651 O OOOE'?:::O. 5O ::-: :.'-:6 :3 44 , ,:, 1.20 =" -

PFIHEL T EI"IF', PF.:E'.';:';Ij F.:E :-;
])Eli F F':';I R

FWD r,11l-I RFT F'RHEL ]'l I F E',0 Y, F'L EHLIM

64 64 -- :3. :'_-:20 0. CIC13 :':. 32:3 :-:. :-:25

F'RHEL STRTIC F'RE>;:-';IJRES
FOF:L,]RRZI E]_,]E F'ORT EDGE C;TRF.:E:ORRDEDGE RFT EDGE

0 F.:I F ",' F':E;I FI NF:I F :..: p ,EI FI n F':I F ,"," F'"SI A L'IIq:I F 'f F'S I t"3

2 1 1":' -' " = 3, "" :1:1 1 ;' :-: -"-' 4.,. .:,. 1 1 - 12 :, ,:,4 1 i - 12 :".. '-'F," .-, ,-

•.-.. g :'-',.:",22 2 - '_. :",. "::".:'.'q 12 - g :'-:. :",:-::",
"" :3 '" :::'_.::', :3 - 6 3, "" = 1:'-', - 6 :",0_. _ .:,_.J._, :_'-',. 1 :'::-: :", :-: ::",',-',',",.'" ,_', ...3 , - .

4 - :", :'::. :",21 14 -:3 :".. :':',@6 :",4 8 :-',. :-:66
25 -:3 3,412 5 8 :3.:327 15 0 3.289 35 -:3 3,453
26 - 6 3.._ .-, 6 :3 :3. :':04 I 6 :3 :".. 294 2,g - 6 :.'-',:374
" ' _ g ::-:,:'-:19 17 g :_'-',.274 .::7 - 12 :-: ::',0 a•-7 - 12 :",, :",17 ," " , - -

:-", ':_.. :-:. .-",:,"..,_ 1 ',:': '_.. :",. 261
9 12 3. :312 1 '? 12 :1:.:",06

E:OI.t.I]:IIgF.'Y LFI'fEF.: F'F.:OBE
"" F IJ .:, -" "'P0S .-" PT '" " ... PT P0 S -- F'T

HI_-I, - I H- - F'',-';I R- Hrl. - I H- - P :';I R- Hrl. - I H- - P:-;I R-

1 ¢t. 035 3.829 8 0.21rl 4.387 15 0.795 6
2 e.060 3.967 9 0.2:3. 4. 489 16 ¢1. 884 6
:'-: _3. O:'-:4 4. _'11:3 18 0. :3:3:3 4.939 17 0. '971 6
4 O. 10:-': 4. rl:",:'_-,' 11 0.4:'-:0 5.261 18 1.062 6
5 8.1!.'-,'4 4.1=12 12 8..522 5.620 19 [. 149 6
6 0,159 4.199 1:3 0.g17 .5.8'91 20 1. 238 7
7 0. 185 4.25.5 14 0,706 6. O11 21 1. :324 ?

2 t,,,_,1

529
,.-"I a
841
9:31
14 :-:
215

)

)
J

V

B-90
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(

AMES TEST 22-i54-I DEC. 1975

NASA SERIES HUMBER OS4B

MODEL NUMBER 40-0

SHUTTLE TPS PANEL FLUTTER TEST

RUN NO. SEQ.NO. CONFIGURATION

13 7 PANEL 6 ISOTROPIC-CLAMPED-3*3*I TPS

TUNNEL CONDITIONS

MEASURED CALCULATED

HMALL PT P TTF t'l I_! T REYN
-IN- PSI8 PSIR l]F - PSFR liF M/FT

0.58 7.52 3.89 74 1.20 450 -45 2.486

PANEL TEMP. PRESSURES
DEG F PSI8

FND MID AFT PRHEL DIF BOX

64 64 -- 2.978 El. 004 2.974

FORMARD EDGE

PRHEL STATIC PRESSURES

PORT EDGE STARBOARD EDGE

PLENUM

2.976

AFT EDGE

RHO
SCF

ORIF Y PSIA ORIF X PSI8 ORiF X PSIA ORIF Y PSIA

21 12 2.882 1 -12
22 6 2.959 2 -9
23 3 3.831 3 -6

4-3
-'=a_, -3 3.843 5 8
26 -6 3.837 6 3
:'?_. -12 2.949 7 6

8 9
9 12

3 F123
2 941
2 954
2 972
2 974
2 954
2 968
2 937
2 959

1! -12 2.986 31 12
12 -9 3.018
13 -6 2.956 33 3
14 -3 ..'>957 34 8
15 0 2.942 35 -3
16 3 2.945 36 -6
17 6 2.932 37 -12
I',': 9 2,911
19 12 2.95.::

0.008627

2. 964

3. C15[':',
3.802
3.888
3.821
2. 948

(

B-g1



RMES TEST 32-154-I DEC. 1975

NRSR SERIES HUMBER OS4B

MODEL HUMBER 4EI-0

SHUTTLE TPS PRHEL FLUTTER TEST

1.3.75

RUN NO. SEO.NO. COHFIC'URRTIOH

13 9 PRNEL

TUHNEL COHDITIOHS

MEASURED

PT P TTF
PSIR PSIR DP

7.52 3.1;1 74

6 ISOTROPIC-CLRMPEB-3*3*I TPS

M Q
- PSFR

1.20 458

CRLCULRTED

T RE"r'H
rtF M,.-FT

-45 2.484

RHO
SCF

8.880627

PRHEL TEMP.
DEC, F

FN]i MID RFT

64 64 --

PANEL

2. 988

PRESSURES
PSI8

DIF BOX

8.882 2.982

PLENUM

2.988

FORNRRD EDI]E

ORIF Y PSIR

21 12 2.819
22 g 2.988
23 3 3.856

25 -3 3. £171
26 -6 3.057
27 -12 2.982

PRNEL STRTIC PRESSURES

PORT EDGE STRRBORRD EDGE RFT EDGE

ORIF X PSIR ORIF X PSIR

1 -12
2 -9
3 -g
4-3
5 O
g 3
7 g
8 9
9 12

3 819
2 92:.-':,
2 943
2 981
2 985
2 965
2 978
2 954
2 977

11 -12 3.881
12 -9 3. (125
13 -g 2.964
14 -3 2.966
15 (1 2.959
16 3 2.955
17 g 2.935
18 9 2.928
19 12 2.983

ORIF Y PSIR

31 12 2.977

33 3 3.845
34 8 3.817
35 -3 3.8',B',':
3g -g 3.856
37 -12 2.964

B-92

)



AMES TEST 22-154-I DEC. 1975

HAS8 SERIES NUMBER OS4B

MODEL NUMBER 40-0

SHUTTLE TPS PANEL FLUTTER TEST

RUH NO. SEQ.HO. CONFIGURATION

13 11 PANEL 6 ISOTROPIC-CLAMPED-3*3*I TPS

TUNNEL COHDIT!OHS

MEASURED CALCULATED

HNALL PT P TTF M Q T REYH
-IN- PSIA PSI8 EIF - PSFR DF M,'FT

0.75 7.96 3..-:'7 78 1.20 477 -43 2,525

RHO
SCF

£I.E10r_'It,59

(
PANEL TEMP. PRESSURES

DEG F PSI8
FN]] MID AFT PANEL ]]IF BOX

_]8 68 -- 3.146 -0.0£11 3.145

PLENUM

3. 152

FORWRR]] EI IGE

PANEL STATIC PRESSURES

PORT EDGE STARBOARD EDGE 8FT EDGE

ORIF Y PSIR ORIF V PSIA ORIF X PSI8 ORIF Y PSIR

3 164
3 200
3 127
3 135
3 119
3 119
3 101
3 092
3 136

21 12 2.953 1 -12 3.183 11 -12
o:. 6 3.130 2 -9 3.096 12 -9
23 3 3.22E1 3 -6 3.106 13 -6

4 -3 3.149 14 -3
25 -3 3.231 5 0 3.155 15 0
26 -6 3.145 6 3 3.128 16 3
27 -12 3.146 7 6 3.143 17 6

8 9 3.109 18 9
9 12 3.139 19 12

31 12 3.146

33 3 3.213
34 0 3.18.
35 -3 3.273
36 -6 3.213
37 -12 S. 111

(

- B-93



£MESTEST 22-154-1 DEC.1975

HRS8SERIES NUMBEROS4B

MODELNUMBEF:40-0

SHUTTLETPS PRHELFLUTTERTEST

I

RUN NO. SEC!.HO. CONFIGURRTIOH

13 13 PRHEL 6 ISOTROPIC-CLRMPED-3*3_I TPS

TUHHEL COHDITIOHS

MERSURED CRLCULRTED

HNRLL PT P TTF M Q T RE'Y'N
-IH- PSIR PStFt DF - PSFR ZIF M FT

8.75 8.36 3.45 78 1.28 5C10 -43 2.652

RHO
SCF

0. CtF1_3694

PF_NEL TEMP. PRESSURES
DEG F PSIR

FND MID liFT PRHEL DIF BOX

71 71 -- 3.3C17 El. 8C12 3.3F18

PLEHUM

3.314

)

FORNRRD EDGE

ORIF Y PSIR

21 12 3. 1C15
,_.'-'._ 6 3,297
23 3 3,389

25 -3 3.4P13
26 -6 3,304
27 -12 3,311

PRNEL STRTIC PRESSURES

PORT EDGE STRRBOFtR]J EDGE RFT EDGE

ORIF X PSIR ORIF X PSIR ORIF Y PSIR

1 -12 3,355 11 -12 3.329
2 -9 3,256 12 -9 3,35Pl
3 -6 3.269 13 -6 3,284
4 -3 3,307 14 -3 3,294
5 8 3.388 15 8 3.28PI
g 3 3.286 16 3 3,284
7 6 3.386 1T' 6 3,258
8 9 3,281 18 9 3,249
9 12 3,386 19 12 3,299

31 12 3.295

33 3 3.37_I
34 FI 3.359
35 -3 3.425
36 -6 3.382
37 -12 3.276

-)

B-94



AMESTEST 22-154-i i'_EC.1975

NASA SERIES NUMBER OS4B

MODEL HUMBER 4EI-0

SHUTTLE TPS PANEL FLUTTER TEST

RUN NO. SEC!.NO. CONFIGURATION

13 15 PANEL 6 ISOTROPIC-CLRMPED-3_-:S_I TPS

TUNNEL CONDITIONS

MEASURED CALCULATED

HHRLL PT P TTF M k.] T REYN
-IN- PSIR P:';IR DF - PxFR DF M,FT

8.58 8.36 3.44 7'..:: 1.20 5EiO -43 2.651

RHO
SCF

El.r'10£16'93

(
PANEL TEMP. PRESSURES

[iEG F PSIA
FN[i MIll AFT PAHEL DIF BOX PLENUM

71 71 -- 3.314 8._:I_'14 :3.318 3.321

PANEL STATIC PRESSURES

FORNRRD EDGE PORT EDGE

ORIF Y PSIR

STARBOFIR[I E]'IGE AFT E[IGE

ORIF X PSIA ORIF X PS.IR ORIF Y

21 12 3.126 1 -12
22 6 3.308 2 -9
23 3 3.39_'1 3 -6

4 -3
25 -3 3.4¢_6 5 r'l
26 -e. 3.398 6 ::-:
-'0, -12 3.318 7 6

8 9
9 12

3.382 11 -12 3.335 31 12
3.276 12 -9 3.368
3.298 13 -6 3.28,'_-'.' 33 3
3.315 14 -3 3.294 34 _3
3.315 15 0 3.283 35 -3
3.298 16 3 3.283 36 -_.
3.312 17 6 3.275 37 -12
3.2:'-:6 18 9 3.251
3.298 19 12 3.298

PSIR

3.3¢13

3.392
3.349
3.451
3. 384
3.3_:II

f

B-95



FU,IET;TEST 22-154.-1 OEF:. I975

f.IFISFI '.--:EF.IIE'::-;f-IUMBEF..'0S48

MOI'iEL HUHE',EF_:40-0

'.:;HUTTLE TF'S PFIHEL FLUTTER TEF;T

F.:IJbl t'4f'l. .'['_E O. tt L]. L':0 NF I GIJRFtT I 0 t..l

13 17 PFlt'.1EL 6 I:-;FITF.IIz1PIIZ:-CLFfflPED-:':*:2,*I TF'S

HHFILL
- IN-

F,.0;'I

T1.1t4blEL C : HI]I T I c_1...t'.-

i',1EF4'._:;I_1!_'EI: C:RLC:ULRTEh

F'T F' T T F M C.! T F.:E 'l"H
F':-;IR F':';I R DF - F':-;FR I)F M.."F T

9, 20 :':. TF; 74 1.2a 551 -4..F, ,.-,"941

F.:HL3
SF:F

0,0_076_

F'F4I'..1EL TEMF', F'F.:ES::;1_iRE'.-;
DEC; F PSIFt

Fl.,l'n M I l'l FIF T F'Ft1...1EL l'i I F E',t'I::< F'L Et4Ili',1

6:3 71 - - :",, 6 :'::4 0. _.Z't0 :':: :':',,e":37 :-:, 6:37

F n F.:L,JARD

OF.:I F ",'

21 1':'
'_'_ 6

2:3 :3

25 -:3
26 -6
27 -12

F'FINEL '.STF_TIC F'F.:E:=;C;I_IF.:E:=;

EIiGE F'OPT EDGE 7;TFII;;:E:OIClI;;:DEDGE FIFT EDGE

F'S IR lqF.:IF ::'=:F'7;IR nF.:IF X F'S IR nF.:IF "," F'7;IR

" 476 1 - 12 :::, "" -' 1..- ::: 68 :':-_,. _ ,-,-," II - " ,
R, 651 ::' - 9 '_ K_q::-: 1 "" -,9. 3 e,87
2.70 0 :-": - 6 :',. 64 :": 13 - 6 :-'-:,66'9 :-:2 :':

4 -:3 :3. "" .=, " " 61 o :34 0b...:,._ 14 -.', .:,, ,.,
" 786 5 0 " 6" _ i.=, 0 :--',_'9 7 " = -:-',•., . ." i" .. . ._ .._,,_,

" 704 6 3 :': _1:_'-: I_; '-"•:,. :3 601 36 -6
:'-',.62 0 7 6 :':. 6:32 17 6 :3,6 0 1 :3:,'-' -12

8 9. :':, 619 18 9 3,59. 2
'_..1__-> 7-:._--_I__ I'_. 12 :'-'..62 1

:"::i 12 :.::. 64 7

:.'-.:.70 :-:
3. 706
3.757
3,677
:':, 6:32

B-96

)



AMES TEST 22-154-I DEC. 19z5

NASA SERIES HUMBER OS4B

MODEL NUMBER 40-0

SHUTTLE TPS PAHEL FLUTTER TEST

RUN NO. SEC4.HO. CONFIGURATION

14 i PANEL 6 ISOTROPIC-CLRMPED-3*3*I TPS

TUNNEL CONDITIONS

MEASUREZI CALCULATED

HHRLL PT P TTF M Q T REYN
-IN- P'.-';I R PSIR ]'IF - PSFA liF MI."FT

n.O@ 5.7£I 2.06 61 1.30 350 -71 1.880

RHO
SCF

0.000444

(
PANEL TEMP. PRESSURES

DEG F PSI£
FHD MID AFT PANEL ]]IF BOX

61 64 -- 1.992 -0.0C14 1.988

PLENUM

1.991

FORWARD EDGE

PRHEL STATIC PRESSURES

PORT EDGE STARBOARD EDGE

ORIF Y PSIR ORIF X PSIA ORIF X PSIA

21 12 1.925
-,-...... 6 1. 981q
--,--' 3 1.981

25 -3 1.9°7
26 -6 1.988
27 -12 1.988

1 -12
2-9
3-6
4-3
5 0
6 3
7 6
$ 9
9 12

2 022
1 998
1 97'9
1 992
2 002
1 984
1 992
1 99 °
1 986

11 -12
12 -9
13 -6
14 -3
15 0
16 3
17 6
1.'_-" 9
19 12

1 997
2 002
2 002
1 979
1 977
1 986
1 977
1 9_]S'
1 992

AFT EDGE

ORIF Y PSIR

31 12 1.988

33 3 1.992
34 0 1.992
35 -3 2.008
36 -6 2.008
37 -12 2.0C13

- v

B-97



aMES TEST 22-t54-1 TIEC. 1975

HRSR SERIES HUMBER OS4B

MOI'IEL HUMBER 4F1-0

SHUTTLE TPS PRHEL FLUTTER TEST

",L

_,I

x,_,,.-

RUN NO. SEC!.HO.

14 3

HHRLL
-IN-

9.80

CONFIGURATION

PRHEL 6 ISOTROPIC-CLRMPED-3*3*I TPS

TUNNEL COHDITiOHS

HERSUREI]

PT P TTF
PSIR PSIR ]]IF

8.13 2.93 64

CRLCULRTED

M CI T REYH
- PSFFt DF M/FT

1.38 588 -68 2.659

RHO
SCF

6,08P1628

PRNEL TEMP.
BEG F

FND MID RFT

58 61 --

PRNEL

2.867

PRESSURES
PSIR

DiF BOX

-8.0F14 2.862

PLENUM

2. 864

FORNRRD EDGE

PRNEL STRTIC PRESSURES

PORT EDGE STFtRBORRD EDGE

ORIF Y PSIR ORIF X PSIR ORIF X PSIR

2,738
2.871
2.8_=,n

2. 866
2. 867
2. 866

21 12

23 3

25 -3
26 -6
27 -12

1 -12 2.916 11 -12 2.878
2 -9 2.876 12 -9 2.877
3 -6 2.868 13 -6 2.876
4 -3 2.867 14 -3 2.845
5 8 2.886 15 8 2.835
6 3 2.855 16 3 2.849
? 6 2.866 17 6 2.836
8 9 2.866 18 9 2.833
9 12 2.857 19 12 2.86(1

RFT EDGE

ORIF Y PSiR

31 12 2.851

33 S 2.859
34 0 2.839
35 -3 2.891
36 -6 2.868
37 -12 2.868

B-98



AMEx TEgT 22-i54- 1 DEC. 1975

NA'-'_F_'.:;EF.:IE:E;NLIMBER O'IB4B

MODEL HLIHBER 4@-0

'E;HUTTLE TF"-':PANEL FLUTTER TEST

R1.1H tJO. SEF!. NR. C0 NF I GI_IRft T I n H

14 5 PANEL 6 IxFITRFIF'IC-CLAMF'EII-3*:3*I TF".-;

T UHHEL ;':n Hrl I T I nHS

MEASURED CALCULRTET_

HNALL F'T F' TTF M iT_ T F.'.EYH
-[N- P':i[A p'.:i[A DF - PSFA DF M.'FT

El. E10 9.76 :3.52 71 1. :'-:0 6PIP1 -6:'-: 3, 1:'18

RH 0
'.:;CF

0.000745

(
F'ANEL TEHF'. PRESSURES

BEG F PSIA
FNI:I MID AFT F'AHEL. [IIF BOX

61 61 -- :-:. 494 -0. Ellri 3.4,'-:5

F'LEHI_IM

3.4 :':4

F : F.:HFIF,'I)EDGE

F'AIIEL ::;TATIC F'RES:SLIRES

F'ORT E]]GE STARE:ORRI:I EgGE

0 I_:I F "," F':-;I A 0 R I F X F''.-';I FI 0 R I F X F''.-;I A

21 12 :':.:';41 1 -12 :':.557 ii -12 :3.5:39
---- 6 2.4'95 2 -'9 :':. 4'97 12 -'9 :-:. 486
2:-'. 2 :-',. 4._,:, 2 - 6 :-:. 4',_-':::', 1 :-: - 6 :-:. 4,:,,:,

4 - ._,:' ..,'_.4 '96 1 4 -:-': 3 .4 6 4
2 5 - :': :',. 4 9 2 5 8 :":. 5 1 5 1 5 _3 :3.4 4 7
26 - 6 :-:. 495 6 :': :3,.47'9 16 :3 :-:. 47 :",

4 ,...2 %'-'_ 6 ':' " _"•.",,' - 12 :2:, 5FiEl 7 6 :"., 4 '_';' I ,"
:-: '9 3.4 L::4 1L:: 9 3.4'.':: 6
9 12 :':. 465 19 1';" :-:. 467

AFT EDGE

0 F.:I F "," P '.'iI R

:31 12 :3.4'97

33 3 :3.4'94
34 0 3.491
35 -3 3.524
:36 -6 3.48:3
:37 -12 :3.4:_1

I
&,

B-99



AMES TEST 22-! 54- l ]]EC.1975

NR'.-;A SEF,:IES HI.iMBER ElS4E:

MODEL HUHBER 4FI-0

SHUTTLE TF'S PRHEL FLIJTTER TEST

R1.1Nt40, f; EC!, tl n, C0 NF I Gt_IF.:AT I n H

14 7 PAHEL 6 I ";FTF.'OPIC:-CLAMPEI'J-:'-:*:_'-:*I TF'x

TI.Itl HEL F:0HD I T I n H:-:

MEASURED CALC:ULATED

HHALL PT F' TTF I'1 C., T RE'r'H
-IN- PSIA F':-;I A DF - F"7-;FA [IF M/FT

8.80 10,19. :3,66 74 1,38 627 -_l 3,251

RHn
Sr: F

O. 000771

F'AHEL TEMP, PR E',:';SI_IRES
DEG F PSIA

FL4# MID AFT F'AHEL BIF BOX

61 61 -- :':. 6E',7 -FI. OFv?. :_'-:.628

F'AHEL :EiTATIC F'RES:-;URES
:2=

FORNARTI ETiGE PORT E]]GE '.STARE:OAR]]EITGE
£: : - : : - T : _ T _"

NR I F ",' p 7;I A 0 _'lI F :,.: F'S I A AF.:I F ,..," p'7;I A

21 l> :3 474 1 -l"
•.'-.".'-.' g :':, g 2 ,." 2 -9
22 :3 :3.617 :3 -6

4 -3
25 -3 :'_-'..E;42 5 0
26 - g :-',.6 4:", g :3
•% , _.- 7 1 '.'-.' :3.65 4 ? _--

8 '?
9 1 '7.-'

3 686
3 629
:': 616
3 642
3 640
3 614
3 6:3t
3 626
3 608

1 l -12 :_'-:,667
12 -'? :'-:,6:32
t:2 -6 :-:,622
14 -3 :3,5:'-:9
15 0 3,5::J9
16 :3 :3,609
17 6 :3,606
18 9 :3. 590
i'? 12 :"., 6 19

F'LEHUM

:':. 6:34

AFT EDGE

0R I F "," F''.E;I A

:::I 12 S. 652

:3:-', :3 :3.59'3
:34 0 :3.59. 4
:':5 -:3 2.667
36 -6 :3. 626
37 - 12 3. 625

)
v

B-IO0



FINES TEST 22-154-I DEC. 1975

NRSFI SERIES HUMBER OS4B

MODEL NUMBER 40-0

SHUTTLE TPS PFIHEL FLUTTER TEST

RUM NO. SEC!.NO. COHFIGURFITION

15 1 PFINEL 6 ISOTROPIC-CLFIMPED-3*3*I TPS

TUNNEL CONDITIONS

MEFISURE!n CRLCULFITED

H[4FILL F'T P TTF M C' T REYN
-IN- PSIFI PSIFI DF - PSFFI DF M/FT

0.00 5.64 1.77 58 1140 35FI -88 1.855

RHO
SCF

O. 800488

.

PFINEL TEMP. PRESSURES
DEG F PSIFI

FND MID AFT PFIHEL DIF BOX

54 58 -- 1.688 -0. FIOI 1.687

FORNFIRD

ORIF Y

21 12
22 6
23 S

25 -3
26 -6
,-%'" -12

PFIHEL STFITIC PRESSURES

EDGE PORT EDGE STFIRBORRD EDGE FIFT EDGE

PSIR ORIF X PSIR ORIF X PSIFI ORIF Y PSIFI

I.695
i.695
1.674
1 688
1 691
1 686
1 688
1 691
1 688

11 -12 1.674
12 -9 1.6'?.5
1S -6 1.672
14 -3 1.6,'.:.'2
15 0 1.672
16 3 1.679
17 6 1.677
1:-: 9 1.670
19 12 1.6;::8

1.669 1 -12
1,653 2 -9
1. 654 3 -6

4-3
1. 640 5 0
1. 642 6 3
i.66:': 7 6

8 9
9 12

31 12 1.669

33 3 1.b.','4
34 0 1.680
35 -3 1.690
36 -6 1.675
37 -12 1.665

(

B-101



Rr,IE:£;TE:E;T22-i54-I I]EC.1975

HRE:;8_£_EF.'.IE:£:HUHBER O'.-;4B

HnDEL HUMBER 4C'_-L3

SHUTTLE TF'S PRHEL FLUTTER TE'ST

RUN I'.4I-l.P-;EC..!.HO. COHF IL3UF.'_T I"H

t 5 2 F'F'IHEL 6 I'.-;OTROF'I C-CLRMPE1]-:-',*::-:_ 1 TF'S

TUHNEL C0HD I T I 0 H'.--;

t'lE RS LIREli CRLCULR TED

HHRL.L PT P TTF M FJ T REYH RHO
-IN- PSIR F'SIR DF - PSFR DF M,."FT '.':C:F

0.00 :-:',.E16 2.5:3 64 1.4EI 5EI_':I-;-:3 2.6#-16 p-i,,(:IEI;Z1565

F'RHEL TEMF'. F'RE'.:;St_IRES
.OEI'; F F'SIR

F14l] r,11ii FIFT F'FIHEL nIF Bi'i'/,

5 4 ._':' - - 2 ,_44 -pl ElPI:': 2 541

F'LEHUH

2. 544

F'RHEL _-;TRTIC F'RESSIJRE:-;

FEI?HFIRD EDGE PORT EDGE :-;TRF.:BORRD E1]GE FtFT EDDIE

0 RI F Y F'S I R CRI F >:: F''.-;I R 0 F:I F X P',';I R 0P.I F "f' F'S I R

".--1 12 2 ,46¢1_ 1 -12 '..-'.R':41_.. it "i2 2, _,._._.-._ 31 12 2. _:::rl__ _
;.'2 6 2.55:'-: 2 - 9 ":.-'.549. 12 -'? 2.569.
2:3 :3 '-'. 564 :3 - 6 2 .5:35 1:-: - g_ ..-"._._._.=;,1 -.--:",._ :3 2. ..5.4.:,-'

4 -:3 2. 544 14 -:3 2,575 :-:4 8 2.54P_
" 2 565 5 E_ -'-' 554 15 0 :4.=, 2. _':x-q•."5 -:3 ':' .=,"'::' - - q
26 -e, 2. 564 6 :3 2.54Pl 16 :3 2.5:':2 :':6 -6 2,52t
27 -t2 ,_°...44P; _," 6 _.-",544 1,--' 6 2 ,52g_ 3,.-' -12 2 . ._,=-'t.--

8 9 2.546 1:-: 9 2.5;- 3
'_. 12 "-' 55 :-', 1':_ 12 2 556

B-I02

-)
"'......r"



AHES TEST 22-154-i I]EC,1975

14FI'.-iA'.::ERIESHUMBER OS4B

HOI]EL HUHBER 4E_-O

SHI.ITTLE TPS F'I_NEL FLUTTER TE'.--;T

RUH HL'I. ',-:;EF!. Hn. F:n HF I GLIF.'.RT I 0 H

15 4 F'RHEL 6 I'.-;OTROF'IC-C:LR/'IF'EII-:?,_.:3_I TP'.';

T IJ[.J[.4EL F:n HD I T I IqH'.-';

MER:-',IJF.:E lJ CSLCIJLSTEI]

HHSLL PT P TTF [,1 L.] T RE'Y'N
- I t'I- F'F',I Ft PSt8 i]F - PSF8 ZIF M/FT

8. E10 9.67 :",,8:3 64 I.4_.-I 6E18 -'._-':43. 127

RHI-I
SC:F

e.e80675

(
F'RHEL TEHF'. PRE'.-;'.'-iLIRES

DEI] F P'.-;!R
FNI] MID F_FT F'RHEL DIF BFC:: F'LEI._UI'I

54 54 -- 3. 046 -(i,_.'I05 3. 041 :",._144

F LI R _'_I_IR rl

i1 _: I F Y

.'1 12
--';.' 6
2:-: :3

•" 5 - :-',
26 -6
27 -12

F'Ftt.IEL '.:;TRTI C F'RE:-;'.:;URES

E1:GE F'OF.:T EIIGE F;TRF.:EZFIF.'ZIEI:II]E RFT EZII]E

F',._;t R I-I R I F X F''..-';I 8 i'j R I F :::: F''.-';I R F,R I F "f' F'S i R

3. (149 2 -'3. :'_. E147 t2 -9 :3.1.:156
:3, E161 :-: - 6 :",. F.t17 1::', - 6 ._,-".026 :'::", 3

4 -:3 3.Et43 14 -:3 3.E14'? :'-',4 0
:'-',.8 :-',:?, 5 C1 :'-',.045 15 C1 :':. 815 :-',5 -:",
:3. C12:-_'. 6 :3 3. _.'14:-', 16 3 2. 997 3_. -6
:",. 02 C1 7 6 3. C149. 17 6 R. 010 :'::7 - 12

TIll, 9 511i (144 1"----" 9 2' 9 ': '?
9 12 3. C145 19 12 :.:. 829

-: 1 12 3. (122

:':. _37:4
:_'-',.Pl3 0
3.84 :'-',
3. C104
2. 997

B-I03



RHESTEST _:':'-i54-1 DEC.1975

HRSRSERIES HUMBEROS4B

MODELHUME'ER4EI-0

SHUTTLETPS PI:_HELFLUTTERTEST

RUHNO. SE@.HO.COHFIGURFITIOH

15 6 PRHEL 6 ISOTROPIC-CLSMPED-3*3*I TPS

TUHNELCOHDITIOHS

MERSURED CRLCULRTED

HHF_LL PT P TTF M Q T F'EYN RHO
-IH- PSIR PS!A l'_F - PSFR DF M-FT SCF

(I._110 11.2:9 3.54 71 1.4EI 7(IE1 -73 3.587 0. E_(IF1779

PRHEL TEMP. PRESSURES
DEG F PSiR

FND MID RFT PRHEL DIF 80X

54 54 -- 3.614 -N. EliI 3.6E13

PLENUM

3. 590

FORHRRD EDGE

PRHEL STRTIC PRESSURES

PORT EDGE

ORIF Y PSIR ORIF X

STRRBORRD EDGE RFT EDGE

21 12
-'":'__ E'_
-",",'='" 3

:--'5 -3
26 -g
2,-' -12

PSIR ORIF X PSIR ORIF Y PSIR

3.473 1 -12 3.638 11 -12
3.667 2 -9 3.619 12 -9
3.644 3 -6 3.6E17 13 -6

4 -3 3.617 14 -3
3.623 5 El 3.620 15 0
3.623 6 3 3.683 16 3
3.569 7 6 3.611 17 6

8 9 3. 595 18 9
9 12 3.604 19 12

3 635 31 17
3 636
3 58,-' 33 3
3 614 34 (1
3 559 35 -3
3 541 36 -6
3 557 37 -12
3 541
3 585

3.57'9

3. 599
S. 588
3,6E16
3.529
3. 525

v
J

B-104



RMES TEST 83-154-I rJEC.1975

HI_SR SERIES NUMBER OS4B

MODEL HUMBER 48-0

SHUTTLE TPS PRHEL FLUTTER TEST

RUN NO. SEC!.HO. CONFIGURRTIOH

15 8 PRHEL 6 ISOTROPIC-CLRMPEB-3_3*I TPS

TUHNEL CONDITIONS

MERSURED CRLCULRTED

HHRLL PT P TTF M C! T REYN
-IN- PSIR PSIR DF - PSFI_ BF M-FT

_rl.£1ri 11.92 3.74 74 1.4Fi 74FI -76 3.757

RHO
SCF

8. (108818

(
PRHEL TEMP. PRESSURES

DEG F PSIR
FND MID RFT PRHEL DIF BOX

5',-: 58 -- 3.:':17 - FI. 0 t '.", :-',. 7'9'9

PLENUM

3.812

FORHRRD EDGE

PRNEL STRTIC PRESSURES

PORT EDGE STRRBORRD EDGE RFT EDGE

ORIF Y PSIR ORIF :::: PSIR ORIF X PSIR ORIF Y

2i 12 3.674
22 6 3.982
23 3 3.857

1 -12
2 -9
3 -6
4 -3
5 @
6 3
? 6
8 9
9 12

3.888 11 -12
3.820 12 -9
3.819 13 -6
3.812 14 -3
3.827 15 8
3.8_19 16 3
3. 822 17 6
3.8FIO 18 9
3.8E1',E: 19 12

3 864
3 860
3 824
3 855
3 803
3 7'76
3 768
3.755
3.788

25 -3 3.861
26 -6 3.860
27 -12 3.786

31 12

PSIR

3.769

33 3 3.882
34 0 3.795
35 -3 3.838
36 ....-6 3.768
37 -12 3.742

L

- -'v

B-105



AMES TEST :22-154-i DEC, 1975

NASA SERIES NUMBER OS4B

MODEL HUHBER 40-0

SHUTTLE TPS PFINEL FLUTTER TEST

)

RUN NO. SEO.HO. CONFIGURATION

15 9 P8HEL 6 ISOTROPIC-CL8MPED-3_3:*:I TP':;

TUNHEL COHDITIONS

ME8SURED CALCULATED

HNBLL PT P TTF M i-_ T REYH
-IH- PSIA PSI8 EIF - PSF8 DF M/FT

0. _I(I 11.60 3.75 78 1.38 72EI -71 3.64(I

RHO
SCF

U.------UU:=_U'.4.

PAHEL TEMP. PRESSURES
BEG F PSIA

FND MID AFT PBHEL DIF BOX

61 58 -- 3.835 -E_.018 3.817

PLEI4UH

3.832

FORNBRD EDGE

PANEL STATIC PRESSURES

PORT El]tIE STARBOARD EDGE

ORIF Y PSIA ORIF X PSI8 ORIF X PSIA

21 12 3.6_]7 1 -12
;'-'.. 6 3.876t 2 -9
23 3 3.928 3 -6

4 -3
25 -3 3.941 5 8
26 -6 3.889 6 3
27' -12 3.898 7 6

8 9
9 12

3 871 11 -12
3 841 12 -9
3 855 13 -6
3 838 14 -3
3 849 15 0
3 828 16 3
3 832 17 6
3 887 18 9
3 838 19 12

AFT EDGE

ORIF Y PSI8

3.9E18 31 12 3.865
3.903
3.896 33 3 3.829
3.8."5 34 pl 3.838
3.779 35 -3 3.968
3.791 36 -6 3.873
3,T63 37 -12 3.745
3. 761
3.819

B-I06



811ES TEST 22-154-I DEC. 1975

HRSR SERIES HUMBER OS4B

MODEL HUMBER 40-0

SHUTTLE TPS PSHEL FLUTTER TEST

RUN HO. SE;}.HO. COHFIGURRTIOH

15 II PRHEL 6 ISOTROPIC-CLRMPED-3_3*:I TPS

TUNNEL CONDITIONS

MERSURED CRLCULRTED

HHRLL F'T P TTF M Q T REYH
-IN- PSI8 PSI8 ][IF - PSFR l'IF M,'FT

El.(IEI 11.61 3.65 78 1.4EI 721 -74 3.630

RHO
SCF

El.FIE10793

(
PRHEL TEMP. PRESSURES

DEC F PSI8
FND MID RFT PRHEL BIF BOX PLEHUM

61 58 --- 3.726 -El.FI15 3.711 3.721

FORNRR]]

ORIF Y

21 12
22 6

25 -3
26 -6
27 -12

PI::IHEL STATIC PRESSURES

EDGE PORT EDGE STRRBORRD EDGE RFT EDGE

PSIR ORIF X PSIR ORIF X PSI8 ORIF Y PSIR

3.579 1 -12 3.795 ii -12
3.815 2 -9 3.758 12 -9
3.$07 3 -6 3.756 13 -6

4 -3 3.731 14 -3
3.804 5 0 3,742 15 0
3.787 6 3 3.7E17 16 3
3.682 7 6 3.720 17 6

S 9 3.7(17 18 9
9 12 3.688 19 12

3.764
3 771
3 744
3 775
3 718
3 699
3 6861
3 671
3 694

31 12 3.68 °

33 3 3.721
34 0 3.715
35 -3 3.736
36 -6 3.669
37 -12 3.646

8-'107



RHESTEST 2°-154-i DEC,1975

N8S8 SERIES HUHE:EROS4B

MODELHUHE:ER4(I-0

SHUTTLETPS PRHELFLUTTERTEST

V

RUN NO. SEI_!.NO. COHFIGURSTION

16 1 PANEL 6 ISOTROPIC-CLSMPED-3_S_I TPS

TUNNEL CONDITIOHS

MERSURED CRLCULRTED

HHRLL PT P TTF i'I Q T F'E'_'t4
-IH- PSI8 PSI8 DF - PSF8 DF M,'FT

_-i. (18 5.11 2.27 64 1,14 298 -44 1. ETEI

RHO
SCF

_3._J0;_458

PRHEL TEMP. PRESSURES
BEG F PSIR

FWD MID 8FT PRHEL DIF BOX

2.28358 58 -- -_'1. _}_'12 2.281

PLENUM

2,258

FORNRRD

ORIF Y

21 t2

r,-,"" 3

25 -3
26 -6
27 -t2

PRHEL STRTIC PRESSURES

EDGE PORT EDGE STRRBORRD EDGE 8FT EDGE

PSI8 ORIF X PSI8 OR.IF X PSI8 ORIF Y PSI8

2.245 1 -12 2.331 it -12 2.317
2.279 2 -9 2.288 12 -9 2.3_9
2.279 3 -6 2.288 13 -6 2.287

4 -3 2.285 14 -3 2.268
2.273 5 _ 2.284 15 8 2.264
2.282 6 3 2.274 16 3 2.277
2,276 7 6 2.288 17 6 2.288

8 9 2.271 18 9 2.276
9 12 2.314 19 t2 2.317

31 12 _.::'465

33 3 2.431
34 ;1 2,410
35 -3 2.4re
36 -6 2,412
37 -12 2.4t8

B-108
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AHES TEST 22-i54-I DEC. 1975

HRSR SERIES HUMBER OS4B

MODEL HUMBER 40-0

SHUTTLE TPS PAHEL FLUTTER TEST

RUH NO. SEO.HO. COHFIGURATIOH

16 3 PAHEL 6 ISOTROPIC-CLAMPED-3*3*:I TPS

TUHHEL COHDITIOHS

MEASURED CALCULATED

HNALL PT P TTF M Q T REYH
-IN- PSIA PSIA DF - PSFA DF M,'FT

0.00 8.53 3.78 64 1.14 498 -44 2.788

RHO
SCF

0.00E1764

(
PAHEL TEMP. PRESSURES

DEG F PSIA
FND Mill AFT PRHEL DIF BOX

5° 5:-: -- 3,758 E1. £1_Z14 3,762

PLEHUM

3.807

FORWARD EDGE

PRHEL STATIC PRESSURES

PORT EDgE STARBOARD EDGE APT EDGE

ORIF Y PSIA ORIF X PSIA ORIF X PSIA ORIF Y PSIA

21 12 3.659 1 -12
:-';__ 6 3.8t7 2 -9
:":'_._, 3 3. 827 3 -6

4-3
25 -3 3,826 5 E1
26 -6 3.825 6 3
27 -12 3.824 7 6

8 9
9 12

3 862
3 753
3 753
3 755
3 752
3 751
3 761
3 774
3 794

ii -12
12 -9
13 -6
14 -3
15 0
16 3
17 6
18 9
19 12

3 869 31 12
3 864
3 816 ......":":' 3
3 793 34 0
3 776 35 -3
3 785 36 -6
3 784 37 -12
3 773
3 822

3. 986

4. F139
3. 987
4. EI17
4.008
3. 990

i

B-109



RMES TEST 22-154-i ]]E0.1975

NASA SERIES HUMBER 0S48

MODEL HUHE;ER 4EI-0

SHUTTLE TPS PANEL FLUTTER TEST

J

RUN HO. SEQ.NO. COHFIGURBTIOH

16 5 PFIHEL 6 ISOTROPIC-CLRMPED-3*3*I TPS

TUHHEL COHI, ITIOHS

MERSURED CRLCULRTED

HHFILL PT P TTF M F,, T F.IIEYH
-IH- F'SI8 P_':I R ]:iF - PSF8 ]:iF H-FT

8.88 9.37 4.12 68 1.15 55EI -43 3.841

RHO
SCF

0. E1(_(1829

PRHEL TEMP. PRESSURES
I)EG F PSIR

FND HID RFT PRHEL DIF BOX

58 58 -- 4.156 (_i_Z185 4.161

PLEHUM

4.161

FORNBRB EDGE

PRHEL STRTIC PRESSURES

PORT EDGE STFIRBOFtRD EDGE RFT EDGE

ORIF Y PSI8 ORIF X PSIR ORIF X PSIR ORIF Y PSIR

21 12 4.0N2
22 6 4.172
23 3 4.175

1 -12
2 -9
3 -6
4 -3
5 0
6 3
7 6
8 9
9 12

4 278
4 158
4 186
4 158
4 166
4 145
4 162
4 179
4 189

Ii -12 4.247
12 -9 4.247
13 -6 4.188
14 -3 4.14(I
15 (i 4.12@
16 3 4.126
17 6 4.126
18 9 4.125
19 12 4.18(1

25 -3 4.156
26 -6 4.157
"0, -12 4.15Z

31 t2 4.338

33 3 4.392
34 0 4.322
35 -3 4.326
36 -6 4.324
37 -12 4.294

B-IIO
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Rt'IE!qTEST 22-154-I ]]EC.1975

HR';-78'SERIE',-;NUMB'ER OS4B

t'IOZ_ELNLIHE:ER 40-0

_E;HUTTLE TPS PFIHEL FLLITTER TE'.TT

RUH HO. '.-7EQ,NO, CEIHFIGI.IRt:tTIOH

16 7 PRHEL 6 I'.-;OTROPIC-C:LRMPE]]-3_3_I TP'.-7

TLINNEL COHDITIONS

MEFcTLIREr; CI_LC:ULRTE]]

HH_LL PT e TTF [,1 Q T RE'T'H
-IN- F'P-;IR P'.-';I R [IF - F'SFR Z,F M.."FT

Ft.CiE1 9. ',-:',24.32 71 1.15 576 -40 3. 159

RH0
:7CF

8. 000:-:64

(
PFtHEL TEMP. PRE'.';SURE S

DEG F P',';I R
FH]] t'l I ]] RFT PRHEL ]]I F a'.0 ::::

61 61 -- O. 006 4. :::61

PLENUM

4 I:,.. 1

FORHF_RD E]]GE

F'RNEL STFtTIC F'RES'.-;LIRES

PORT E]]I]E STRRBORR17 E]]GE RFT EIH]E

0 RI F 'Y' P_£;I Ft 0 RI F Y, F'>;I Iq 0R I F ',:.',' P'.';I R 0R I F Y F'_-;I R

4 424
4 418
4 36:::
4 301
4 275
4 297
4 301
4:307
4 364

21 12 4. 169 1 -12 4,464 11 -12
22 6 4,:772 2 -9. 4. :3:44 12 -9.
23 3 4. :75:-', 3 - 6 4.372 1:3: - 6

4 -3 4..'-,'5514 -3
25 -:3 4. :_--:44 5 _.-__ 4. .:,'''.:,..- 15 0
26 -6 4. :-:44 6 :3 4.3:36 16 3
27 -12 4.34:-: 7 6 4. 355 17 6

:-: 9 4.3 :",:7 1:7 9
'q. 12 4. :' 5.=, I '_ 12

>:i 12 4.521

:E::3 :7 4" 57'?
:":4 8 4" 4:76
:35 --3 4" 525
:36 --6 4"51E1
:--:7 12 4" 441

(

B-Ill



F1HES TEST 22-154-i DEC. t975

HRS8 SERIES HUMBER OS4B

HODEL HUMBER 4;3-0

SHUTTLE TPS PFtHEL FLUTTER TEST

RUN NO. SEQ.HO. COHFIGURFtTIOH

16 9 PFtNEL 6 ISOTROPIC-CLRHPED-3:+:3*I TPS

TUNNEL CONDITIONS

HERSURED CSLCULRTED

HHRLL PT P TTF H O T REYH
-IH- PSIR PSIF_ BF - PSFR l'_F H-FT

(I.EI(I 11.94 5.24 71 1.15 700 -40 ,",'.°41

F:HO
SCF

_ZI.OA 1(149

PF_NEL TEMP. PRESSURES
BEG F PSIR

FWD MID 8FT PRHEL DIF BOX

61 58 -- 5.289 0. FI(1',:', 5.297

PLEHUH

5.29?

FORWRRD EDGE

ORIF Y PSIR

21 12
22 6
23 3

25 -3
26 -6
27 -12

PRHEL STRTIC PRESSURES

PORT EDGE STFIRBORRI'IEl:_GE

ORIF X PSIR ORIF X PSI8

5. 096 1 -12
5. 328 2 -9
5. 332 3 -6

4-3
5. 312 5 ;:I
5. 287 6 3
5.285 7 6

8 9
9 12

5.421
5.289
5.317
5 279
5 258
5 284
5 299
5 282
5 312

ii -12 5.4F17
12 -9 5.317
13 -6 5.32(I
14 -3 5.279
15 _'I 5.246
16 3 5.2.4
17 6: 5.253
18 9 5.250
19 12 5.311

RFT EDGE

ORIF Y PSIR

31 12 5.469

33 3 5.562
34 0 5.490
35 -3 5.513
36 -6 5.456
37 -12 5.388

B-ll2
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FIMES TEST 22-i54-i DEC. 1975

HFIS8 SERIES NUMBER OS4B

MODEL NUMBER 4EI-0

SHUTTLE TPS PRHEL FLUTTER TEST

RUH NO. SEC_.HO. CONFIGURRTION

16 11 PRNEL 6 ISOTROPIC-CLRMPED-3*3*I TPS

TUHHEL CONDITIOHS

MERSURED CRLCULRTED

HNRLL PT P TTF M g' T REYH
-IN- PSI8 PSI8 DF - PSF8 DF M,'FT

El.0EI 13.64 6.CII 74 1.15 799 -37 4.352

RHO
SCF

El.E101193

v

(
PFIHEL TEMP. PRESSURES

DEG F PSIR
FND MID RFT PRHEL DIF BO>::

64 61 -- 6. E153 El.EIC15 g. E158

PLENUM

6.080

PRHEL STF_TIC PRESSURES

FORNRRD EDGE PORT EDGE STRRBORRD EDGE 8FT EDGE

ORIF Y PSIR ORIF >:: PSIR ORI

21 12 5. E'.EIEi 1 -12 6.246 ii
22 6 6.06'E: 2 -9 6.066 12
oo., 3 6.E159 3 -6 6.1CII 13

4 -3 6. E164 14
25 -3 _.052 5 0 6. E146 15
26 -6 6,073 6 3 6. C122 16
27 -12 6.8619 Z 6 6.6142 17

8 9 6.0E19 18
9 12 6.075 19

F ::< PSIR ORIF Y PSIR

-12 6 161
-9 6 Ei74
-6 6 E179
-3 6 E151
0 5 982
3 6 E104
6 5 994
9 5 979

12 6 6122

31 12 6.229

33 3 6.3,'_-':6
34 8 6. 2761
35 -3 6.289
36 -6 6.1961
37 -12 6.13!

(

B-II 3



8MES TEST 22-154-i DEC, 1975

HBS8 SERIES NUMBER OS4B

MODEL HUMBER 4EI-O

SHUTTLE TPS PANEL FLUTTER TEST

)

RUH NO. SEtD.HO. COHFIGURFITION

17 1 PBHEL 90RTHOTROPIC-SIMPLY SUPPORTED-S_S_I TPS

TUNNEL CONDITIONS

HERSURED CBLCULATED

PT P TTF T REYH
PSIR PSI8 DF DF M-FT

El._710 5.64 1.77 64 1.4CI 35CI -83 1.824 _:J,EI(_I_z1395

Hb_RLL M Q RHO
-IN- - PSFA SCF

PANEL TEMP. PRESSURES
]]EliF PSI£

FN]] t'IID AFT PANEL DIF BOX

64 71 64 1.689 -(I.F112 1.677

PLEHUH

1.659

FORNAR]] E]]GE

PANEL STFITIC PRESSURES

PORT EDGE STF_RBOSRD EDI]E RFT EB6E

ORIF Y PSIFI ORIF X PSIFI ORIF X PSI8 ORIF Y PSIA

21 12 1,595 1 -12
"-'"-',_,_ 6 1,645 2 -9
23 3 1,637 3 -6

4 -S
25 -3 1.625 5 8
26 -6 1.624 6 3
:''-",_,-12 1.625 7 6

8 9
9 12

1 693
1 682
1 698
1 687
1 689
i 698
1 692
1 695
1 698

it -12
12 -9
13 -6
14 -3
15 0
16 3
17 6
18 9
19 12

1 689 S1 12
1 673
1 667 ......._-..-.3
1 669 34 c1
1 669 35 -3
1 672 36 -6
1 672 37 -t2
1 678
1 692

1_627

1.629
1.627
1.629
1.6361
1.631

)

B-II4



F_HESTEST 22-154-i DEC.1975

HRSRSERIES HUMBEROS4B

MODEL NUMBER 40-0

SHUTTLE TPS PFIHEL FLUTTER TEST

F:UH NO. SEO.HO. COHFIGURRTIOH

17 3 PRHEL 90RTHOTROPIC-SIMPLY SUPPORTED-3_3*I TPS

TUHNEL COHBITIOHS

MERSURED CRLCULRTED

PT P TTF T REYN
PSI8 PSIR BF DF M/FT

EI.00 7.25 2.__,':'? 68 1.4EI 458 -81 2.325 8. _80504

HNRLL M Q RHO
-IH- - PSFFI SCF

(
PRHEL TEMP. PRESSURES

]:lEGF PSIR
FN]] MID RFT PRHEL IziF BOX PLENUM

64 71 64 2.231 -El. 018 2.213 2.211

FORHRRZI

ORIF Y

2t 12

23 3

25 -3
26 -6
27 -12

PRNEL STRTIC PRESSURES

EDGE PORT EDGE STFtRBOFIRI:I EDGE lIFT E:DGE

PSIR ORIF X PSIR ORIF X PSI8 ORIF Y PSI8

2.130 1 -12
2. 181 2 -9
2. 186 3 -6

4-3
2. 157 5 E1
2. 145 6 3
2. t;-:2 7 __:

8 9
9 12

2 212
2 218
2 234
2 229
2 223
2 219
2 234
2 237
2 237

11 -12 2.2617 31 12 2.212
12 -9 2.212
13 -6 2.195 33 3 2.197
14 -3 2.207 34 Ft 2.14t
15 _'1 2.215 35 -3 2.1:','6
16 3 2.215 36 -6 2.1U4
17 6 2.2E17 37 -12 2.19:'.'
1',-: 9 2.223
19 12 2.239

B-II5



lIMES TEST 22-t54-1 DEC, t975

HSSFt SERIES HUHBER OS4B

MODEL HUMBER 4EI-0

SHUTTLE TPS PRHEL FLUTTER TEST

'!
]

RUN HO. SEQ.HO. CONFIGURATIOH

17 5 PSHEL 90RTHOTROPIC-SIMPLY SUPPORTED-S*S*I TPS

TUHHEL CONDtTIOHS

MESSURED CSLCULSTED

HHSLL PT P TTF M Q T REYH RHO
-IN- PSI8 PSI8 DF - PSFFI ]:iF M,'FT SCF

-El.FIFi 8.87 2.79 71 1.40 550 -78 2. S2Ei _Zi_EIFIE16i4

PFIHEL TEMP. PRESSURES
DEG F PSIFI

FNI:I MID lIFT PFIHEL DIF DO::::

_]I g8 g4 2.765 -0.023 2.741

PLEHUH

2. 741

PSHEL STIRTIC PRESSURES

FORHFIRI"IEDGE PORT EDGE STARBOFIRD EDGE

ORIF Y PSIR ORIF X PSIFI ORIF X PSI8

21 12
22 g
23 3

25 -3
26 -6
27 -12

2.652 1 -12
2. 708 2 -9
2. 739 3 -6

4 -3
2.687 5 0
2. g91 g 3
2. 713 7 6

8 9
9 t2

2 7'23
2 730
2 768
2 758
2 738
2 778
2 771
2 ?gF_
2 758

11 -12 2.728
12 -9 2.74(1
1S -6 2.714
14 -3 2.732
15 8 2.745
ig 3 2.744
t7 g 2.761
18 9 2.7:':9
19 12 2.776

RFT EDGE

ORIF Y PSIFI

Sl 12 2.738

33 3 2.711
34 rl 2.628
35 -3 2.698
36 -6 2.7F14
37 -12 2.729

B-ll6
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8MES TEST 22-154-i DEC. 1975

HFIS8 SERIES NUMBER OS4B

MODEL HUMBER 40-0

SHUTTLE TPS PAHEL FLUTTER TEST

RUN NO. SECt.NO. CONFIGURRTIOH

17 7 PANEL 90RTHOTROPIC-SIMPLY SUPPORTED-3_S*I TPS

TUNNEL COHDITIOHS

MERSURED CRLCULRTED

PT P TTF T REYN
PSIFt PSIR ]-iF 1IF M.,'FT

0.F10 9.66 3.E13 71 1.4(I 6H6-I -79 3.6171 0. 0EI0667

HHALL M Q RHO
-IN- - PSFR SCF

(
PRIqEL TEMP. PRESSURES

DEG F PSIR
FHD MID F_FT PRHEL DIF BOX PLEHUM

61 64 64 3.035 -0.n26 3.009 3.025

FORWARD

ORIF Y

21 12
22 6
23 3

25 -3
26 -6
27 -12

PANEL STF_TIC PRESSURES

EDGE PORT ED6E STRRBORRD EDI]E 8FT EDGE

PSIFI ORIF X PSIR ORIF X PSIR ORIF Y PSIR

2.901 1 -12 3.801 11 -12 2.964 31 12 ....:'865
2.98S 2 -9 3.824 12 -9 3.02C1
3.022 3 -6 3.6141 13 -6 3.019 33 3 3.F_P17

4 -3 3.033 14 -3 3. _:I07 34 0 2.958
3.002 5 0 3.014 15 CI 3.024 35 -3 2.978
3.0261 6 3 3.011 16 3 2.978 36 -6 2.985
3.00:-: 7 6 3.036 17 6 3.006 37 -12 3.045

S 9 3. F143 18 9 3.007
9 12 3.09:-2. 19 13 3.097

(

B-ll7



RHESTEST 22-i. 54-I DEC°1975

HF_SFISERIES HUMBER0S48

HODEL HLIHE_EF' 46-0

SHUTTLE TPS PFiHEL FLUTTER TEST

RUN NO, SEFI,NO, CONFIGURI_TION

17 9 PSHEL 90RTHOTROPIC-SIMPLY SUPPORTED-S_3_I TPS

TUHNEL COHIIITIOHS

MERSUREI) CFILCULRTED

PT P TTF T REYH
PSI8 PSI8 ZIF DF HFT

El,E16 iEi,47 3,28 78 1,4_} 65EI -74 S, .273 0. FIFi_ii714

HHFILL M [q RHO
-IN- - PSF8 SCF

PSHEL TEMP. PRESSURES
l]EG F PSIR

FND MID 8FT PRHEL llIF BOX PLEHUH

61 61 61 3.2:-:7 -8. _324 3.263 3.27F1

FORN Rl;.::[i

ORIF Y

21 12
22 6
23 3

25 -3
"'Z_-. -6
27 -12

PFiHEL STFITIC PRESSURES

EDGE PORT E[IGE STRRBORRD EDGE RFT EDGE

PSIFI ORIF X PSI8 ORIF X PSIR ORIF Y PSIR

3.144 i -12 3.254 1I -12 3.225 3t i2 3.264
3.254 2 -9 3.272 12 -9 3.238
3.277 3 -6 3.289 13 -6 3.237 33 3 3.233

4 -3 3.29(1 14 -3 3.242 34 _-1 3.146
3.252 5 (1 3.26,-' 15 6 3.254 35 -3 3.265
3.236 g 3 3.288 16 3 3.247 36 -6 3.226
3.253 7 6 3.294 17 g 3.259 37 -12 3.259

8 9 3.288 18 9 3.284
9 12 3.3n2 19 12 3.316

B-ll8
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RHES TEST 22-154-i DEC. 1975

HRS8 SERIES NUMBER OS4B

MODEL NUHEER 4EI-0

SHUTTLE TPS PRHEL FLUTTER TEST

RUN NO. SEQ.HO. COHFIGURRTIOH

17 Ii PF_NEL 90RTHOTROPIC-SIMPLY SUPPORTED-3_3_I TPS

TUNNEL CON_JITI OHS

MERSURED CI_LCULRTED

HHFILL PT P TTF M C! T REYH RHO
-IN- PSIFI PSIFI ZJF - PSFF_ BF M'FT SCF

-_. 0E1 9.67 3.84 78 1.4E1 _:AE1 -74 3.6423 E1.OE1E166C1

(
PFtHEL TEMP. PRESSURES

llEq F PSIA
FN[I MI]:I RFT PANEL BIF BOX PLENUM

61 6:I 64 3.126 -El. E135 3. E191 3. _-19E1

FORNRRD

OR IF Y

21 12

2:-: 3

25 -?,
26 -6
""__, -12

FFiNEL STF_TIC PRESSURES

EBGE PORT EDGE STFIRE,,ORREIEEIISE F4FT EEIISE

PSI8 ORIF X PSI£ ORIF X PSI8 ORIF Y PSIF_

2.986 i -12 3.113 Ii -12 3.11_-I 31 12 3.469
3.143 2 -9 3.6487 12 -9 3.1EI_7
3.144 3 -6 3.149 13 -6 3. EI?,3 33 3 3. E194

4 -3 3.129 14 -3 3.094 34 FI 3. E13_
3.150 5 0 3. E187 15 0 3. C188 35 -3 3. E194
3.149 6 3 3.088 !6 :3 3.077 36 -6 3.886
3.138 7 6 3.123 17 6 3.6457 37 -12 3.884

8 9 3. IEI8 18 9 3.123
9 12 3.177 !9 12 3.119

---'- B-II9



F_ME:;TEST 22-i54-i DEC_1975

HASR SERIES NUHBER OS4B

MODEL HUMBER 4;]-0

SHUTTLE TPS PfaHEL FLUTTER TEST

RUN NO. SEQ.NO. CONFIGURRTION

17 13 PSHEL 90RTHOTROPIC-SIMPLY SUPPORTED-3*3*1TPS

TUNNEL CONDITIONS

MEFt!E;URE][I CRLCULFITED

PT P TTF T REYN
PSI8 PSI8 nF DF M,,FT

El.08 10,47 3.30 81 1.4Ei 658 -71 3.247 0, ;j08712

HHSLL H Q RHO
-IN- - PSFR SCF

PSHEL TEMP. PRESSURES
DEC F PSI8

FW]] HI]El 8FT PSHEL DIF BOX

61 61 64 3.392 -8.836 3.356

PLENUH

3.353

FORWSRD EDGE

PRNEL STSTIC PRESSURES

PORT EDGE STSRBOSRD ETIGE

ORIF Y PSI8 ORIF X PSIFI ORIF X PSI8

21 12 3.259 1 -12
22 6 3.427 2 -9
23 3 3.411 3 -6

4-3
25 -3 3.428 5 0
26 -6 3.407 6 3
27 -12 3.405 7 6

8 9
9 12

3 3°6
3 359
3 434
3 397
3 3.8
3 355
3 387
3 396
3 380

11 -12
12 -9
13 -6
14 -3
15 0
t6 3
17 6
18 9
19 12

3 384
3 375
3 38t
3 376
3 376
3 288
3 339
3 390
3 436

8FT EDI]E

ORIF Y PSI8

31 12 3.883

33 3 3.355
34 0 3.386
35 -3 3.357
36 -6 3.370
37 -12 3.357

B-120
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lIMES TEST 32-154-i BEC. 1975

NNS8 SERIES NUMBER OS4B

MOI:IEL HUMBER 40-0

SHUTTLE TPS PFINEL FLUTTER TEST

RUH NO. SEO.HO. COHFIGURRTIOH

17 15 PRHEL 90RTHOTROPIC-SIMPLY SUPPORTEB-3*3*I TPS

TUHHEL COHDITIOHS

MERSUREB CRLCULRTED

PT P TTF T REYH
PSI8 PSI8 DF DF M/FT

0.0EI 11.27 :-:.54 81 1.4;:I 7FI0 -71 3.496 El.00F1765

HHHLL N Q RHO
-IN- - PSFR SCF

_J

(
PRHEL TEMP. PRESSURES

BEG F PSIR
FWB MID 8FT PRHEL BIF 80X

61 61 64 3.681 -8.044 3.638

PLEHUM

3.646

FORHRR]] EBGE

PRHEL STRTIC PRESSURES

PORT EIIGE STRRBORRB EBGE RFT E,qGE

OFIF Y PSIR ORIF X PSI8 ORIF X PSIR ORIF Y PSIR

21 12 3.530 1 -12
22 6 3.708 2 -9
23 3 3.717 3 -6

4-3
25 -3 3.74(I 5 0
26 -6 3.696 6 3
27 -12 3.696 7 6

8 9
9 12

3 664 II -12
3 650 12 -9
3 737 13 -6
3 672 14 -3
3 640 15 8
3 635 16 3
3 698 17 6
3 680 18 9
3 685 19 12

3.665 31 12
3.663
3.648 ......o:,3
3.663 34 8
3.645 35 -3
3.56:" 36 -6
3.621 37 - I:'-'
3.669
3.714

3. 903

3. 643
3.586
3.672
3. 714
3.616

B-121



RMESTEST 22-154-1 DEC.1975

HFiS8SERIES NUMBEROS4B

MODELHUMBER4Fl-O

SHUTTLETPS PANELFLUTTEF'TEST

RUN NO. SEQ.HO. COHFIGURRTIOH

18 1 PSHEL 90RTHOTROP!C-SiMPLY SUPPORTED-S_3_I TPS

TUNNEL COHDITIOHS

MERSURED CRLCULRTED

PT P TTF T R,EYH
PSI8 PSIR [IF DF M,'FT

0,88 6.51 2.34 .4 1.30 400 -61 2.076 C_.C108493

HNRLL M Q RHO
-IN- - PSFR SCF

PSHEL TEMP. PRESSURES
[IEG F PSIR

FND MID RFT PRHEL DIF BOX

2. 22661 64 64 -0.014 2.212

PLEHUH

2.221

PRHEL STRTIC PRESSURES

FORWRRD EDGE PORT EDGE STARBOSRD EDGE RFT EDDIE

ORIF Y PSIR ORIF X PSIR ORIF X PSIR ORIF Y PSlR

21 12 2.124 1 -12 2.229 11 -12 2.214
22 6 2.°'_1 2 -9 2.223 12 -9 2.216
23 3 2.223 3 -6 2.236 13 -6 2.202

4 -3 2.223 14 -3 2.200
25 -3 2.221 5 0 2.223 15 0 _.;' 218
26 -6 2.228 6 3 2.224 16 3 2.219
27 -12 2.228 7 6 2.230 17 6 2.214

8 9 2.224 18 9 2.228
9 12 2.236 t9 12 2.247

31 12 2.207

:-',3 :-: 2.1'94
34 0 2.151
35 -3 2.176
3_.. -6 2.191
37 -12 2.202

)

B-122



AMESTEST 22-154-I DEC.1975

HASASERIES NUMBEROS4B

MODELNUMBER40-0

SHUTTLETPS PANELFLUTTERTEST

RUN140. SEC!.HO.CONFIGURATION

18 3 PANEL 90RTHOTROPIC-SIMPLYSUPPORTED-3÷3*1TPS

TUNNEL CONDITIOHS

MEASUREI] CALCULATED

PT P TTF T REYN
PSIA PSIA DF DF M/FT

O.FiO 8, 1:": 2.9::: 74 1. :':=El 5Elr] -61 2, 59:_:', Ei. F1EIEi61"

HNALL M Q RHO
-IH- - PSFA SCF

,

PANEL TEMP. PRESSURES
DEG F PSIA

FHD MID AFT PANEL DIF BOX

64 64 64 2 . ',::F18 -Pl. Fl17 2.790

PLEHUM

2.797

FORHARD EDGE

PAHEL STATIC PRESSURES

PORT EDGE STARBOARD EDGE

ORIF Y PSIFI ORIF X PSIA ORIF X PSIA

21 12 2.666 1 -12
_-':' 6 2.8061 2 -9
....:.o 3 2. 796 3 -6

4-3
25 -3 2.797 5 _'1
:-r:,-- -6 2.792 6 3
27 -12 2.792 7 6

8 9
9 12

2 8E12
2 798
2 816
2 8612
2 793
2 809
2 813
2 808
2 828

11 -12
12 -9
13 -6
14 -3
15 0
16 3
17 6
18 9
19 12

2 785
2 793
2 764
2 764
2 783
2 783

2 808
2 829

AFT EDGE

ORIF Y PSIA

31 12 2.776

SS 3 2,759
34 _-1 2.694
35 -S 2.726
96 -__: 2.75E1
37 -!2 2.774

g
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FtHES TEST ;:'2-!54-1DEC.1975

NASA SERIES HUMBER OS4B

MODEL NUHBER 40-0

SHUTTLE TPS PRHEL FLUTTER TEST

k S
v

RUH NO. SEll.NO. CONFIGURATION

18 5 PANEL 9 ORTHOTROPIC-SIMPLY SUPPORTED-3_3,,I TPS

TUNNEL CONDITIONS

MEASURED CALCULATED

PT P TTF T RE'iH
PSI8 PSIA DF DF I'I.'FT

0 .__'18 9.76 3.52 78 1.38 6E_8 -58 3.Q86 U ._10(1735

HMFtLL H Q RHO
-IH- - PSFA SCF

PANEL TEMP. PRESSURES
DEG F PSIA

FND MID AFT PANEL DIF BOX

64 64 64 3.406 -El.E123 3.384

PLENUN

3,391

FORWARD EDGE

PANEL STATIC PRESSURES

PORT EDgE STARBOARD EDGE

ORIF Y PSIA ORIF X PSIA ORIF X PSIA

21 12 3.23E1 1 -12
22 6 3.396 2 -9
23 3 3.394 3 -6

4 -3
25 -3 3.392 5 E1
26 -g 3.378 6 3
27 -12 3.378 7 6

8 9
9 t2

3 395
3 390
3 411
3 461(1
3 3."_-,'9
3 407
3 413
3 411
3 433

11 -12 3.376
12 -9 3.381
13 -6 3.343
14 -3 3.346
15 _'1 3.385
Ig 3 3.381
17 6 3.376
18 9 3.488
19 12 3.451

AFT EDGE

ORIF Y PSI8

31 12 3.364

33 3 3_349
34 El 3.26'--','
35 -3 3.294
3g -6 3.331
37 -12 3.367

B-124
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(
RHES TEST 22-154-I DEC. 1975

HRSF_ SERIES NUMBER OS4B

MODEL NUMBER 4_ZI-0

SHUTTLE TPS PFIHEL FLUTTER TEST

RUN HO. SEF!.HO. COHFIGURRTION

18 7 PRNEL 90RTHOTROPIC-SIMPLY SUPPORTEI]-3_3*I TPS

TUNNEL CONDITIONS

MERSURED CRLCULRTED

PT F' TTF T REYN
PSIR PSIR I]F DF M/FT

0. _11EiIE1.57 3. *,-:1 L-':I 1.3EI 65EI -56 3.317 0. (10E17'92

HNRLL M Q RHO
-IN- - PSFR SCF

(
PRNEL TEHP. PRESSURES

DEG F PSIR
FHD MID RFT PRHEL DIF BOX PLEHUH

64 64 64 3.7E16 -Pl . P12:'6 3.680 3.677

PRHEL STRTIC PRESSURES

FORNRRD EDGE PORT EDGE STRRBORRD EDGE RFT EDGE

ORIF Y PSIR ORIF X PSIR ORIF X PSI8 ORIF Y

2i 12 3.4'99 I -12 3.682 11 -12
P;'__. 6 3.6',-:4 2 -9 3.698 12 -9
23 3 3.679 3 -6 3.7F1:", 13 -6

4 -3 3.69. 14 -3
25 -3 3. e-83 5 0 3.684 15 FI
26 -6 3.67N 6 3 3.699 16 3
27 -12 3.67(:I 7 6 3.715 17 6

8 9 3.716 1'.-':9
9 12 3.730 19 12

3 666
3 679
3 634
3 634
3 674
3 673
3 661
3 711
3 .54

31 12

33 3
34 _'1
35 -3
36 -6
3. -12

PSIR

3. 655

3.62,-,'
3. 547
3.572
3.609
3. ¢:_.45

B-125



AMESTEST 22-154-1 DEC.1975

HBSRSERIES NUMBEROS4B

HODELHUMBER4_'1--0

SHUTTLETPS PANELFLUTTERTEST

RUNHO. SEO.NO. CONFIGURRTIOH

18 9 PANEL 90RTHOTROPIC-SiHPLY SI_IPPORTETI-3+3*:.t TPS

TUNNEL COHBITIOHS

HERSUREB CRLCULRTEB

PT P TTF T REYH
PSI8 PSIA DF DF M,'FT

8.08 11.39 4.11 81 1.38 7E10 -56 3.573 0.880853

HHALL M iq RHO
-IN- - PSFA SCF

PRHEL TEMP, PRESSURES
BEG F PSIR

FNB MID RFT PAHEL BIF BOX PLEHUH

64 61 64 4. ¢185 -(1.829 3,9.76 3.981

PANEL STATIC PRESSURES

FORHF_RB EDGE PORT EDGE STRRBORRD EDGE AFT EDGE

ORIF Y PSIA ORIF X PSIA ORIF X PSIR ORIF Y PSIA

21 12 3.78i 1 -12 3.988 11 -12 3.968 31 12 3.952
22 6 3.993 2 -9 3.988 12 -9 3.976
23 3 3.988 3 -6 4.888 13 -6 3.923 -,-,-'-'3 3.922

4 -3 3,998 14 -3 3,913 34 8 3.:-:26
25 -3 3,985 5 ¢1 3,982 15 ¢1 3,966 35 -3 3,858
26 -6 3,971 6 3 4, ¢1L.'18 16 3 3,961 36 -6 3,981
27 -12 3.973 7 6 4._zI12 17 6 3.956 37 -12 3.961

8 9 4. L'124 18 9 4.817
9 12 4.843 19 12 4.863

B-126



RMES TEST 22-154-i DEC. 1975

NRSR SERIES NUMBER OS4B

MODEL HUMBER 40-0

SHUTTLE TPS PF_HEL FLUTTER TEST

RUH NO. SEQ.HO. CONFIGURRTIOH

i8 Ii PRHEL 90RTHOTROPIC-SIMPLY SUPPORTED-S*3*1TPS

TUHNEL COHDITIONS

MERSURED CRLCULRTED

PT P TTF T REYH
PSI8 PSI8 DF DF M'FT

_ii.EiE1 12.2Ci 4.3'9 :-:4 1.3_3 750 -53 3.797 El.EIEIE_'?O7

HHRLL M Q RHO
-IN- - PSFR SCF

(
PRHEL TEMP. PRESSURES

DEG F PSIR
FND MID RFT PRHEL DIF BOX PLENUM

64 61 68 4.281 -0. E109 4.272 4.255

PRHEL STFITIC PRESSURES

FORNF_RD EDGE PORT EDGE STRRBORRD EDGE RFT EDGE

ORIF Y PSIR ORIF X PSIR ORIF X PSIR ORIF Y PSiR

21 12 4.0C16 1 -12 4.255 Ii -12 4.234 31 12 4.228
22 6 4.25(I 2 -9 4.249 12 -9 4.241
23 3 4.251 3 -6 4.281 13 -6 4.196 33 3 4.183

4 -3 4.271 14 -3 4.19,'_-':34 El 4. E191
25 -3 4.255 5 0 4.256 15 El 4.241 35 -3 4.135
26 -6 4.231 6 3 4.276 16 3 4.227 36 -_. 4.1.5
27 -12 4.2:'_-,'1 7 6 4.292 17 6 4.223 37 -12 4.228

8 9 4.280 18 9 4.280
9 12 4.294 19 12 4.303

k
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RUNNO. SEQ.HO.

18 1S

HHSLL
-IN-

0.00

8MES TEST 22-154-i DEC. 1975

HSS8 SERIES HUMBER OS4B

MODEL HUMBER 40-0

SHUTTLE TPS PFtHEL FLUTTER TEST

COHFICURSTION

PliHEL 90RTHOTROPIC-SIMPLY SUPPORTEIt-3*S*I TPS

TUHHEL COHDITIOHS

MEASURE]]

PT P TTF
PSI£ PSIA DF

13.01 4.e:9 ::':4

PRHEL TEMP.
DEC F

FND Mill lIFT

64 61 g',-:

FORNRRII EBGE

ORIF Y PS

CSLCULIITED

I'1 Q T REYH RHO
- PSFR DF M'FT SCF

1.30 8E#ll -53 4.049 FI. 1711711=1196 3

PAHEL

4. 562

PRESSURES
PSIli

DIF BOX

-0. 029 4.533

PFIHEL STRT!C PRESSURES

PLEHUM

4.540

PORT EDGE STIIRBOIIR]] E]]GE

Ill ORIF X PSIII ORIF g PSIlI

21 12 4.279
22 6 4.540
23 S 4.536

25 -3 4.535
26 -6 4.510
27 -12 4.514

1 -12
2-9
3 -6
4 -3
5 _'1
6 3
7 6
8 9
9 12

4 540
4 535
4 566
4 550
4 536
4 559
4 575
4 598
4 520

11 -12 4,518
12 -9 4. ="_,-8
13 -6 4.465
14 -S 4.463
15 0 4.509
16 3 4.488
17 6 4.587
IS 9 4.577
19 12 4. ec30

RFT Et, GE

ORIF Y PSIR

St 12 4.513

33 S 4. 467
34 El 4.34EI
35 -3 4.388
36 -__7 4.45_3
37 -12 4.515
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AME";TE':;T 22-154-1 DEC.19,"5

HASASERIES NUMBEROF;4B

t'IOI]ELNUt'IE:EP,4cI-0

SHLITTLE TF'S PANEL FLUTTER TEST

RUH t40, SEn, HO, COHF I GIJRFITI ON

19 1 F'AHEL 90F.'.THOTROF'IC-SIMPLY F;UF'F'OF'TE]'i-S_:3_I TP!-;

TUNNEL CON]] t T IONS

MEASURE]] CALCIJLRTEB

F'T P TTF T e E"I"H
PSZR F".-;ZR [IF [IF M."FT

_ZIi _l_Z1 lIE:. :_'16 :_1'. 44 7:': 1, 2El 5Eu.-'t -43 2. 649 Cl. I.Zl_."lE'lg'_2

HHRLL M Q RHO
- IN- - PSFR SCF

(
F'RHEL TEMP. PRES:-iLtRE'.S

BEG F PSIFI
FL4l'_ MIEI AFT F'AHEL DIF BO>:',

66 65 67 :::. :",rib -¢1. ;12N S. 2:-:',-3

F'LEHUM

3.29:3

FOF,:HAR]]E[Jl]E

PRHEL STATIC F'RE::;::;URES

PORT ET]CE '.-;TFIF.:BORRl'_ E]]CE

0RIF Y F"SIA 0R IF ',:::F'sI£ 0R IF X PSIA

21 12 :3. 14:3 1 -12 :3.286 11 -12
22 6 3.:-:16 2 -9 :_'-:.297 12 -9
2:3 3 3.:",55 :_.: -6 3.309 l:S -6

4 -:3 :3,3ri2 1 4 -3
25 -3 :3. 358 5 E1 :3. 295 15 t.3
26 -6 :3. :-:5:_:', 6 :3 :_'-',.287 16 3
27 -12 :3.26:': 7 r:.: :3.314 17 6

',:: 9 S. 2'?n 18 9
'9 12 :Elli 2 IIEII4 19. 12

"--' i "" I" I"

3.314
3.2S4
3.270
3.287
3.25'9
3.266
3.292

AFT ETII]E

I'I e I F 'Y' F'S I FI

:-:1 12 3,26 :-:

33 :3 S. 240
24 0 3.2 E_:':
:-:5 - :3 :.'-:.2 S9
36 -r:_: 3.2F17
:_:i'_ - 1"Z _:i 2 :_IIl

(
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AMES TEST 22-154-1 DEC. 1975

HF_SFISERIES HUMBER OS4B

t'IODEL HUP1BER 40-0

SHUTTLE TPS Pi_HEL FLUTTER TEST

i

7

RUN NO. SEi;!.NO. CONFIGURATION

19 3 PANEL 90RTHOTROPIC-SIr'IPLY SUPPORTED-3*3_I TPS

TUNNEL CONDITIONS

MEASURED CALCULATEI]

H_,iALL PT P TTF M Q T REYH RHO
-IN- PSiR PSIF_ DF - PSFA DF M/FT SCF

El.O_ZI 10.Q3 4.12 :s:¢t 1.20 g_:11 -41 3.165 _z1.(I(10827

PANEL TEMP. PRESSURES
DEG F PSiA

FL,KI MID AFT PAI'EL DIF BOX

67 66 67 3.934 -Q. ElM2

PLEHUM

3.933 3.93_

FORNARD EDGE

PANEL STATIC PRESSURES

PORT EDGE STSRBOSRD EDGE AFT EDGE

ORIF Y PSIA ORIF X PSIFI ORIF g PSIA ORIF Y PSIA

3 92rZI
3 944
3 923
3 92Q
3 93G
3 981
3 9E14
3 912
3 917

21 12 3,766 1 -12 3.928 I1 -12
22 g 3.968 2 -9 3.923 12 -9
-"J-, 3 4.Q27 3 -g 3.95. =, 13 -6

4 -3 3.928 14 -3
25 -3 4. ¢I18 5 0 3.925 15 Q
2E: -6 3.95E1 g 3 3.921 1G 3
27 -12 3.90Q 7 6 3.941 17 6

8 9 3.911 i:': 9
9 12 3.888 19 12

31 12 3.890

33 3 3.858
34 E1 3.825
35 -3 3.833
36 -6 3.857
37 -12 3.854

B-] 30
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AMES TEST 22-154-I ]]EC.1975

NFISR SERIES NUHBER OS4B

MODEL NUMBER 4_3-0

SHUTTLE TPS PANEL FLUTTER TEST

RUN NO. SE@.HO. CONFIGURATIOH

19 5 PANEL 90RTHOTROPIC-SIMPLY SUPPORTED-3_3_I TPS

TUNNEL COHIIITIOHS

HEASUREII CALCULATED

PT P TTF T REYH
PSIR PSIR ]:IF ]IF M,,FT

E1. I_1E1 11.71-1 4.82 82 1.20 7E1U -39 3.671 I-1. E113E1962

HHALL M I} RHO
-IN- - PSFR SCF

(
PANEL TEMP. PRESSURES

]'lEgF PSIR
F_][I MID AFT PRHEL ]]IF BOX PLENUH

67 65 68 4.587 -0. EI19 4.568 4.58Ei

FORHAR9

ORIF Y

21 12
22 6
23 3

25 -3
26 -6
27 -12

PANEL STATIC PRESSURES

EDGE PORT EDGE STRRBORRD E[IGE AFT EDGE

PSIR ORIF X PSIA ORIF X PSIR ORIF Y PSIR

4.333 i -12 4.566 Ii -12 4.555 31 12 4.539
4.615 2 -9 4.574 12 -9 4.597
4.6:-_3 3 -6 4.610 13 -6 4.542 33 3 4.492

4 -3 4.578 14 -3 4.523 34 ¢I 4.375
4.P..R_zI 5 £I 4.578 15 ¢I 4.565 35 -3 4.347
4.598 6 3 4.576 16 3 4.530 3_- -6 4.429
4.541 7 6 4.597 17 6 4.561 37 -12 4.4'.':7

8 9 4.578 I_': 9 4.603
9 t2 4.568 19 12 4.598
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RUH HO. SEq. HO.

19 T

0.00

RHE:':TEST 22,..-154-iDEC. 19T5

HRSFI SERIES HUMBER OS4B

MODEL HUMBER 4¢I-0

SHUTTLE TPS PRHEL FLUTTER TEST

COHFIGURFIT IOH

PFIHEL 90RTHOTROPIC-SIMPLY SUPPORTED-3*3*1TPS

TUHHEL COHDITIOHS

FORNRRD

MEFISURED

PT P TTF
PSIR PSIFI DF

12.53 5.14 88

PFIHEL TEMP.
DEG F

FND MID RFT

65 g2 66

CRLCULRTED

1'1 ¢! T REYH RHO
- PSFFI 1iF M/FT SCF

t.20 751 -42 3.956 0. 001i332

PFIHEL

4.963

PRESSURES
PSiR

DIF BOX

-(I.027 4.936

PLEHUH

4.93g

PRHEL STRTIC PRESSURES

EDGE PORT EDGE STRRE,'ORRD EDGE AFT EE_GE

OF'IF Y PSIR ORIF X PSIR ORIF X PSIR

21 12 4.
22 g 4.
23 3 5.

25 -:_ 5.
26 -g 4.
27 -12 4.

6'?.1 1
97g 2
(159 3

4
841 5
944 g
88g 7

8
9

-12 4.938 11 -12 4.913
-9 4.955 12 -9 4.971
-g 4.975 13 -g 4.907
-3 4.954 14 -3 4.891
_3 4.938 15 0 4.922
3 4.927 lg 3 4.,'.--:,91
g 4.973 17 6 4.919
9 4.945 18 9 4.972
12 4.943 19 12 4.967

ORIF Y PSIR

31 12 4 _',-_85

33 3 4,'-,'66
34 El 4. 759
35 -3 4.782
36 -6 4.791
37 -12 4.86,':_.'

k

B-132
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FINES TEST °2-154-I DEC. 1975

HFISFISERIES NUMBER OS4B

MODEL HUMBER 40-0

SHUTTLE TPS PANEL FLUTTER TEST

RUN NO. SEQ.NO. CONFIGURF_TION

19 9 PSHEL 90RTHOTROPIC-SIMPLY SUPPORTED-3*3*1TPS

TUNNEL CONDITIONS

MERSURED CSLCULRTED

PT P TTF T REYN
PSI8 PSI8 DF DF M,'FT

E_.76 12.51 5.47 86 1.15 735 -29 3.881 _:I.001E166

HNRLL M Q RHO
-IN- - PSF8 SCF

(
PRNEL TEMP. PRESSURES

DEG F PSIR
FND MID 8FT PRHEL DIF BOX PLENUM

73 63 71 5,248 -0. P125 5.223 5,238

PRHEL STRTIC PRESSURES

FORHRRD EDGE PORT EDGE STRRBORRD EDGE 8FT

ORIF Y PSI8 ORIF X PSIR ORIF X PSI8 ORIF

21 12 4.9_3N] 1 -12 5.274 ii -12
_,:z, B 5.31:-: 2 -9 5.229 12 -9
23 3 5.287 3 -6 5.24:-: 13 -6

4 -3 5.251 14 -3

25 -3 5.403 5 61 5.24(I 15 0
26 -6 5.367 6 3 5.225 16 3
27 -12 5.237 7 6 5.245 17 6

8 9 5.323 18 9
9 12 5.282 19 12

5 298
5 216
5 151
5 182
5 249
5 117
5 209
5 346
5 383

31

EDGE

Y PSIR

12 5.212

33 3 5.133
34 Pl 4.99.7
35 -3 4.963
36 -6 5.086
37 -12 5.185

I

-_ B-133



AMES rEST 22-!54-1 EIEC. 1975

HRSR SERIES HUNEIER OS4B

HOIIEL HIjME'ER 4_3-0

SHUTTLE TPS PANEL FLUTTER TEST

RUN NO. SEQ.HO. COHFIGURRTIOH

28 1 PRHEL 90RTHOTROPIC-SINPLY '.:;UPPORTEZJ-:':_3+I TPS

TUNHEL COHIIITIOHS

HERSURED CRLCULRTEO

PT P TTF T REYN
PSIA PSIA DF BF M FT

_rl. Etbz1 161.22 4.48 66 1.15 6 _'1E1 -44 3 • _,_-,..:":"'-" O. @.30905

HNRLL M i;_ RHO
-IN- - PSFR $CF

PRHEL TEMP. PRESSURES
BEG F PSIR

FN]:I Mill AFT PRHEL [IiF BOX

4.4::,362 67 62 -E_. E114 4.469

PLEHUM

4. 466

PRHEL STATIC PRESSURES

FORNRRI) EBGE PORT EDGE STRRBOARI:I EI]GE AFT E}GE

ORIF Y PSIR ORIF X PSIR ORIF g PSIR ORIF Y PSIR

21 12 4.28Cl
22 6 4.462
23 3 4.481

1 -12 4.481 ll -12 4.442
2 -9 4.472 12 -9 4.455
3 -6 4.497 13 -6 4.444
4 -3 4.481 14 -3 4.454
5 El 4.478 15 CI 4.471
6 S 4.484 16 3 4.463
7 6 4.486 17 6 4.441
:-3 9 4.4',:':4i',-':9 4.5E1:q
9 12 4.515 19 12 4.51;-:

25 -3 4.486
26 -6 4.483
27 -12 4.435

31 12 4.405

33 3 4o431
34 E1 4.324
35 -3 4.329
36 -6 4.349
37 -12 4.3:]0

B-] 34
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RMES TEST 22-154-I DEC.1975

HRS8 SERIES HUMBER OS4B

MODEL NUMBER 4(I-0

SHUTTLE TPS PBNEL FLUTTER TEST

RUN NO. SEQ.HO. CONFIGURRTION

2_-I 3 PRNEL 90RTHOTROPIC-SIMPLY SUPPORTED-3*3_I TPS

TUNNEL CONDITIONS

MERSURED CRLCULRTED

PT P TTF T REYH
PSI8 PSIR DF DF M/FT

(I.i)0 11.93 5.24 71 1.15 7_:I(I -4_3 3.836 (I.El(I1(I,4'.:-:

HNRLL M Q RHO
-IN- - PSFFI SCF

(
PRNEL TEMP. PRESSURES

DEG F PSIR
FND MID FIFT PI9HEL DIF BOX

62 64 62 5.252 -8. n26 5.226

PLENUM

5,217

FORNRRD EDGE

PRNEL STRTIC PRESSURES

PORT EDGE STRRBOFIRD EDGE

ORIF Y PSIR ORIF X PSIF_ ORIF X PSI8

21 12 4. 979 1 -12
22 6 5.218 2 -9
o,:,.... 3 5.21x 3 -6

-3

25 -3 5.248 5 _Zi
26 -6 5.245 6 3
27 -12 5. 17_:I 7 6

8 9
9 12

5 231
5 231
5 233
5 232
5 234
5 235
5 271
5 280
5 285

II -12 5.237
12 -9 5.24(I
13 -6 5.203
14 -3 5.199
15 0 5.2E12
16 3 5.193
17 6 5.2C14
18 9 5.283
19 12 5.3E15

RFT EDGE

ORIF Y PSIR

31 12 5.148

33 3 5.159
34 0 5. _'111
35 -3 5. _:151
36 -6 5.068
37 -12 5.1E19

- _ B-135



J_MES TEST 22-154-I DEC_1975

HFISI-3SERIES HUHBER OS4B

MODEL NUIIBER 40-0

SHUTTLE TPS PRHEL FLUTTER TEST

r

RUN HO, SEQ.HO. CONFIGURATION

20 5 PRHEL 90RTHOTROPIC-SIMPLY SUPPORTED-S-S*1TPS

TUNNEL CON]]ITIONS

MERSURE]] CRLCULRTE]]

PT P TTF T REYN
P!-]I8 PSIR DF DF M,'FT

0.88 I"3.88 5,61 74 1.15 751 -38 4. EIG5 0._981116

HHRLL M q RHO
-IN- - PSFR SCF

PRNEL TEMP. PRESSURES
DEG F PSIR

FN]] MIll RFT PRHEL D!F BOX

63 63 63 5,609 -0. F125 5.5:B5

PLEHUM

5,59O

FORWRRD

ORIF Y

°i 12
22 6
23 3

25 -S
26 -6
27 -12

PRNEL STRTIC PRESSURES

STRRBORRD EDGE 8FT ED_IEEDGE PORT EDGE

PSIR ORIF X PSI8 ORIF X PSi8 ORIF Y

5,316 1 -12 5.549 II -12
5.595 2 -9 5.578 12 -9
5,572 3 -6 5.605 IS -6

4 -3 5.6_'I1 14 -3
5.615 5 0 5.594 15 0
5.568 6 S 5.585 16 3
5.538 7 6 5.617 17 6

8 9 5. 605 18 9
9 12 5,632 19 12

5.568 Sl I°
5,606
5.568 33 S
5.566 34 0
5.567 35 -S
5.561 36 -6
5,561 37 -12
5. 654
5.635

PSI8

5.500

5.506
5. 328
5. 363
5.416
5.48_-1

B-136
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RMES TEST 22-i54-i DEC. t9"5

H8S8 SERIES HUMBER OS4B

MO[tEL HUMBER 4EI-0

SHUTTLE TPS PRHEL FLUTTER TEST

RUH NO. SEq. HO. COHFIGURFITIOH

2EI 7 PRHEL 90RTHOTROPIC-SIMPLY SUPPORTED-3_:3_I TPS

TUHHEL COHDITIONS

MERSURED CRLCULRTED

PT P TTF T REYH
PSIFI PSIR l]F ]IF M FT

6.66 13.65 5.98 77 1.15 861 -36 4.327 6.661184

HH_gLL M Q RHO
-IH- - PSFFI SCF

(
PRHEL TEMP. PRESSURES

DEG F PSIR
FND MID RFT PRHEL ]]IF BO',:<

5.96361 59 62 -0. E122 5.941

FORHRRD

ORIF Y

21 12
22 6
23 3

25 -3
26 -6
27 -12

PRHEL STRTIC PRESSURES

EDGE PORT EIIGE STRRBOFIRD EIIGE

PSIR ORIF X PSIR ORiF X PSIR

5.671 1 -12 5.978
5.952 2 -9 5.956
5.943 3 -6 5.969

4 -3 5.964
5.993 5 0 5.940
5.938 6 3 5.9.9
5.904 Z 6 5.962

8 9 5.990
9 12 6. E_32

Ii
12
13
14
15
16
17
18
!9

-12 5 937
-9 5 972
-6 5 932
-3 5 922

8 5 953
3 5 938
6 5 925
9 6 828

12 6 884

RFT El]GE

ORIF Y PSIR

31 12 5.84R

33 3 5.8_'.'6
34 91 5.667
35 -3 5.,-"27
36 -6 5.751
37 -12 5.867

(
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RUN NO, SEr!.HO,

."-'n 9

0.00

F_rlESTEST _:'°-154-I 0EC,1975

HRS8 SERIES NUMBER OS4B

MODEL NUMBER 40-0

SHUTTLE TPS PRIIEL FLUTTER TEST

COHFIGURRTIOH

PBHEL 90RTHOTROPIC-:':iMPLY SUPPORTEZI-3,Ssl TPS

TUNNEL CONDITIOHS

FORNRF.'D

HERSURED

PT P TTF
PSIR PSIR DF

1:3.2:3 5.79 ?8

PRNEL TEMP.
BEG F

FND MI]] RFT

62 59 g3

EDGE

ORIF Y PSIR

CRLCULRTED

_'I IT.I T REYN RHO
- PSFR DF M/FT SCF

1.15 777 -:':5 4.11119 H, _:jO1:[45

PRHEL

5,787

PRESSURES
PSIF_

DIF BOX

-0. F127 5.760

PLEHUH

5.767

21 12

2:3 :':

25 -S
26 -6
27 -12

PRHEL STRTIC PRESSURES

PORT EZIGE STRRBORRD EDGE RFT EDGE

ORIF X PSIFI ORIF X PSIR ORIF Y PSIR

5,493 1 -12 5,737 11 -12 5,746
5,764 :." -9 5,77_ 12 -9 5,762
5.775 3 -_ 5.775 13 -6 5.734

4 -3 5.778 14 -3 5,738
5.8EII 5 El 5.78FI 15 Fi 5.742
5.799 6 3 5.771 16 3 5,720
5,722 7 6 5,796 17 E: 5.744

8 9 5,818 18 9 5,853
9 12 5,827 19 12 5,856

Sl 12 5,653

33 3 5.659
34 0 5,499
35 -3 5. 553
36 -6 5,583
37 -12 5,678

-_C

B-] 38



(
8MES TEST 22-154-i ]]EC.1975

HRS8 SERIES NUMBER OS4B

HOIIEL NUMBER 40-0

SHUTTLE TPS PRHEL FLUTTER TEST

RUH NO. SEQ.HO. COHFIGURRTION

21 1 PRHEL 90RTHOTROPIC-SIMPLY SUPPORTEIJ-3÷3_I TPS

TUNNEL COHZIITIONS

MERSUREI] CRLCULRTED

PT P TTF M 124 T REYN
PStR PSIR DF - PSF8 DF M FT

O._iO 8.05 2.52 74 . 1.40 5EI0 -76 2.538 U. 0FI0553

HHFILL RHO
-IN- SCF

-v

(
PRHEL TEMP. PRESSURES

BEG F PSIR
FNI) NIl) RFT PRHEL BIF BOX

64 64 _4 2.456 -0.018 2.437

PLENUM

2.438

PRHEL STRTIC PRESSURES

FORNRRD EDGE PORT EDGE , STRRBORRD E[tGE RFT E,qGE

ORIF Y PSII_ ORIF X PSIR ORIF X PSIR ORIF Y PSIFI

2.45:-:
2 449
2 453
2 451
2 445
2 44S
2 460
2 446
2.456

11 -12 2.407
12 -9 2.430
13 -6 2.403
14 -3 2.40,'-'_,'
15 0 2.422
16 3 2.421

:i7 6 2.422
18 9 2.44(1
19 12 2.444

21 12 2.32F1 1 -12
22 6 2.402 2 -9
23 3 2.401 3 -6

4-3
25 -3 2.370 5 0
26 -6 2.370 6 3
:'3,-12 2.414 7 6

8 9
9 12

31 12 2.432

33 3 2.419
34 O 2.360
35 -3 2.406
36 -6 2.4N7
37 -t2 2.423

4r

,&
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RHES TEST 22-i54-I DEC. Iq75

HRSR SERIES HUMBER OS4B

MODEL HUMBER 4EI-0

SHUTTLE TPS PRHEL FLUTTER TEST

RUN NO. SED.HO. COHFIGURRTIOH

21 3 PRHEL 90RTHOTROPIC-SIMPLY SUPPORTED-S_3*I TPS

TUHHEL CONDITIONS

HERSURED CRLCULRTED

PT P TTF T REYN
PSI8 PSI8 lIF DF M,FT

;71. q.1_'1 11.27 3.54 78 1.4EI 70FI -74 3.522 El.i_IFI(1769

HHRLL H Q RHO
-IH- - PSF8 SCF

PRHEL TEMP. PRESSURES
DEG F PSIR

FND MID RFT PRHEL DIF 80X

62 61 63 3.533 -El. E134 3.498

PLENUM

3.565

FORNSRD EZIGE

PRNEL STSTIC PRESSURES

PORT EDGE STRRBORRD EDGE 8FT EDI]E

ORIF Y PSlR ORIF X PSIR ORIF X PSI8 ORIF Y PSIR

21 12 3.4t2 1 -12
22 6 3.587 2 -9
23 3 3.589 3 -6

4 -3
25 -3 3.589 5 _3
26 -g 3.588 6 3
27 -12 3.539 7 6

8 9
9 12

3.530
3.529
3.531
3 532
3 532
3 532
3 534
3 535
3 683

11 -i2
t2 -9
13 -6
14 -3
15 (1
16 3
17 6
18 9
19 12

3 564 31 12
3 551
3 536 ......=':' 3
3 547 34 U
3 561 35 -3
3 546 36 -6
3 541 37 -12
3 593
3.616

3.662

3,569
S. 473
3.5U4
3.52(I
3.556
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RMES TEST 23-154-i DEC.1975

MRS8 SERIES NUMBER OS4B

MODEL NUMBER 40-0

SHUTTLE TPS PRt4EL FLUTTER TEST

RUN NO. SEFi.HO. CONFIGURFITION

21 5 PRNEL 90RTHOTROPIC-SIMPLY SUPPORTED-3÷S_I TPS

TUNNEL COHDITIONS

MESSUPED CRLCULRTED

HHSLL PT P TTF M Q T REYH RHO
-IN- PSI8 PSi8 DF - PSF8 EIF M/FT SCF

-0.80 12.89 4.06 .,,_-,o 1.40 8£1(1 -7F1 :",• 98'_ (1. A00875

(
PBNEL TEMP. PRESSURES

DEG F PSI8
FND MID RFT PBHEL DiF BOX

63 61 __.5 4.112 -£I.P145 4. Pi67

PLENUM

4.874

PBNEL xTBTIC PRESSURES

FORNBRD EDGE PORT EDGE

ORIF Y

STBRBORRD EDGE

PSIR ORIF X PSI£ ORIF X PSIR

21 12

23 3

25 -3
26 -6
-'0, -12

3.94(I i -12
4. 199 2 -9
4, 150 3 -6

4 -3
4. llS 5 El
4. IIS' 6 3
4. (162 7 6

8 9
3 t2

4 156
4 123
4 16£_
4 116
4 (161
4 086
4 10'.--_
4 _-187
4 150

11 -12 4.882
12 -9 4.099
13 -6 4.864
14 -3 4.864
15 8 4. 183
16 3 4. £184
17 6 4. E152
IS '9 4.146
I'9 12 4. i_..8

8FT EDI]E

ORIF Y PSI8

31 12 4. _389

33 3 4. E161
34 El 3.954
35 -3 4.025
36 -6 4.846
37 -12 4.083



r_MES TEST 22-154-i DEC. 1975

HAS8 SERIES HUHE',ER OS4B

MODEL HUHE',ER 4EI-0

SHUTTLE TPS PFflqEL FLUTTER TEST

.¢
'l

RUN NO. SEQ.HO. COHFIGURRTIOH

22 i P£HEL 90RTHOTROPIC-SIMPLY SUPPORTED-3*3*I TPS

TUHHEL CONDITIONS

MEASURED CSLCULRTED

PT P TTF T REYH
PSI£ PSI8 EIF DF M/FT

_z_.0(I 9.87 3. ',::A 79 1.25 6EII -50 3,124 0. EiE1q778

HHSLL M Q RHO
-IH- - PSFA SCF

PRHEL TEMP. PRESSURES
DEll F PSI8

FMD MID RFT PRHEL ]]IF BOX PLENUM

64 63 __,_,.... 3.769 -0.022 3.747 3.755

FORNSRD

ORIF Y

21 12
•"-'"-',__ 6
23 3

25 -3
2g -6
27 -12

P£HEL STI-iTIC PRESSURES

E]]CE PORT EDGE STSF'E,'OI_RDEDgE 8FT E][u]E

PSIR ORIF X PSI£ ORIF X PSI8 ORIF Y PSIR

3,556 I -I::' 3._-_,'b," ii -12 3.732 31 12 3.7E14
3,792 2 -9 3,755 12 -9 3,741
3.812 3 -g 3,762 13 -g 3,740 .....o:,3 3.630

4 -3 3.762 14 -3 3,735 34 0 3.57g
3.803 5 0 3,755 15 0 3,743 35 -3 3,581
3.8¢12 6 3 3.762 lg 3 3.741 3g -6 3._-5 _Z1
3.77¢1 7 g 3.775 17 g 3.719 37 -12 2o681

8 9 3.7:':6 18 9 3.751
9 12 3.799 19 12 3. ',-:04

B-142
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(

lIMES TEST 3.2-154-i ]]EC.1975

NASA SERIES NUMBER OS4B

MODEL NUMBER 4EI-0

SHUTTLE TPS PAHEL FLUTTER TEST

RUN NO. SEO.HO. CONFIGURATION

:':'_. 3 PANEL 90RTHOTROPIC-SIMPLY SUPPORTED-3_3+I TPS

TUNNEL COHDITIONS

MEASURED CALCULATED

PT P TTF T REYH
PSIA PSIA DF DF M/FT

El,0EI 11.51 4.44 78 1.25 7EIEI -50 3.644 El.8EIE19_39

HHALL M l:_ RHO
-IH- - PSFR SCF

PAHEL TEMP. PRESSURES
DEG F PSIR

FI4D MID AFT PANEL DIF BOX

63 62 ,-_:5 4.408 -8.022 4.386

PLENUr'i

4.39EI

FORNRRD EDGE

PAHEL STATIC PRESSURES

PORT EDGE STARBOARD EDGE

ORiF Y PSIR ORIF X PSIA ORIF X PSIA

2i 12 4.156 1 -12
22 6 4.442 2 -9
:':'.... 3 4.429 3 -6

4-3
25 -3 4.442 5 E1
26 -6 4.441 6 3
27 -12 4.387 7 6

R 9
',?. 12

4 395
4 392
4 437
4 407
4 389
4 404
4 41FI
4 432
4 426

II -12 4,351
12 -9 4,377
13 -6 4.382
14 -3 4.354
15 0 4,367
16 3 4.365
17 6 4.3,-"8
18 9 4.4E13
19 12 4.453

8FT EDGE

jliRIF Y PSI8

31 12 4.284

33 3 4.22_1
34 ¢i 4.151
35 -3 4.154
36 -6 4.257
37 -12 4.32t
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RHE!" TEST 22-!54-I DEC. 1975

HRSR SERIES HUMBER OS4B

HODEL HUMBER 40-0

SHUTTLE TP$ PFIHEL FLUTTER TEST

RUN HO. SEg!.I40. COI4FIGURSTIOH

22 5 PSNEL 90RTHOTROPIC-SIMPLY SUPPORTED-°_i;*I TPS

TUHHEL COHDITIOHS

MERSUPED CRLCULRTED

PT P TTF T F'EYH
PSI8 PSI8 DF DF M/FT

E_.0EI 12. :l:3 4.75 79 1.25 75_3 -5EI :?,.8'.q8 El.E_EIEI'?72

HNRLL N Q F'HO
-IN- - PSFR SCF

PRHEL TEMP. PRESSURES
DEG F PSIR

FMD HID 8FT PRNEL DIF BOX

64 g2 g4 4.730 -El.P123 4.7F17

PLENUM

4.g97

FOR.MRR,D EDGE

PFIHEL STRTIC PRESSURES

PORT EDGE STRRE:ORRD EDGE

ORIF Y PSIR ORIF X PSIFI ORIF X PSIR

21 12 4.442 1 -12
22 6 4.762 2 -9
23 3 4.,"57 3 -6

4 -3
25 -3 4.762 5 _'1
26 -6 4,7'61 g 3
27 -12 4.701 7 6

8 9
9 t2

4 698
4 723
4 757
4 734
4 7E19
4 722
4 ,"27
4 760
4 745

11 -12
12 -9
13 -6
14 -3
15 @
ig 3
17 r:_:
18 9
19 12

4 gSg
4 714
4 711
4 g91
4 g99
4 g88
4 g77
4 734
4 77FI

RFT EDGE

ORIF Y PSiR

31 12 4.616

33 3 4.522
34 r} 4.370
35 -3 4.442
3g -g 4.532
37 -12 4.595

f
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(

(

RUN

22

0.00

HO. SEO. HO.

7

RMES TEST 22-i54-i DEC. 1975

HRS8 SERIES HUMBER OS4B

MODEL NUHBER 40-0

SHUTTLE TPS PSHEL FLUTTER TEST

CONFIGURRTIOH

PBHEL 90RTHOTROPIC-SIMPLY SUPPORTED-S,S*1TPS

FORNRRD

MERSURED

PT P TTF
PSI8 PSIR DF

12.76 4._I '--_0

TUHHEL CONDITIONS

CRLCULRTED

r,1 Q T R,EYN RHO
- F'SFR DF M/FT SCF

1.25 776 -49 4. F121 0. EI@1602

PRNEL TEMP. PRESSURES
DEG F PSIR

FHD MID RFT PRHEL DIF BOX

64 62 65 4.887 -El.F127 4.859

PLENUM

4.866

PRHEL STRTIC PRESSURES

EDGE PORT EDGE STRRBORRD EDGE RFT EZIGE

ORIF Y PSIR ORIF X PSIR ORIF X PSI8 ORIF Y PSIR

4.580 1 -12 4.890 11 -12 4.819
4.935 2 -9 4.870 12 -9 4.851
4.90g 3 -6 4.920 IS -6 4.861

4 -3 4.881 14 -3 4.81FI
4.921 5 FI 4.854 15 0 4.852
4.913 6 3 4.876 16 3 4.849
4.852 7 6 4.893 17 6 4.844

8 9 4.930 18 '? 4.892
9 12 4.925 19 12 4.942

21
22

23

25
26
27

12
6
S

-S
-6

-12

31 12 4.772

33 3 4.692
34 0 4.535
35 -3 4.60'?
36 -6 4.698
37 -12 4.809

(
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RLIHHO.

22

-0.00

RI"IESrE'.:;r ;.:'2-154-t DEC,1975

HR:::;ASERIES HI_IFIBEROP34E:

HOI'_ELHUHBEF.:4_]1.-IJ

SHUTTLETPq PAHELFLUTTERTExT

'._--;Eq, HO. c:nHFIGURRTI i-I t'J

'? PRHEL '? 0 P..T H0 T R0 P I C- '.:;t r'tF'L "r' '.-';IJF'F'I-tRT E l"1- 3_ :3_ t T F':_;

T I..I _ij _.JE L C i_'1H ]'t I T I t-i H '.-';

HERSURED CFtLI::IJLFITEli

PT P T TF M CI T RE"r'bl
P'.';I R F'SIR DF - Pt';FR ]:IF M.."FT

1:3. 15 5.07 H2 1. -.:'5 ',-':88 -47 4. 125

F'RHEL TEHF'. F'RE'.';S1_1RE'.';
DEll F P'.SIR

FND Mill lIFT PFIHEL DIF E,'0>:',

66 6:3 67 5. n:':O -n. P125 5. 004

RHU
SCF

F'LEHUH

5. _21_17

O. OE_I0:._:I

PRHEL ::.;TRTIC F'RES:';I_IF.:E'.s;

F]F.'NRF.ID EDgE F'OF.:T EDI]E '.';TRF:E:ORF.:I'IEDGE IqFT EDI]E

I"te I F "1*j p c. I Ft 0F.:I F ,.'.,._, "" F':-';I R 0 R I F ::.:: P '.:;I R FI F.:I I- "," P:_;I R

21 12 4.734 1 -12 5,022 11 -12 4,976 :31 12 4.F_,9Q
22 t: 5.074 2 -9 5,019 12 -9 5.01:E:
23 3 5. O:E::': 3 -6 5. 07:3 t 3 --6 5. 1.310 33 ::', 4. :-:11,_

4 -:3 5. O:::O 14 -:3 4. 976 :..'4 0 4.67:-:
25 -3 5.07:.": 5 O 5. 017: 15 0 5,016 ::-',5-:3 4. 746
26 --6 5 l 878 6 :3 5. 020 16 3 4,9.56 36 -6 4. 85171
27 - 12 5 l _'£J 1 :" 7 6 5. _'Z1 :_" _ZI 1 7 _._ 4. '_4 7 :-'I :.--" 7 -- i 2 4. '_4 "7_t ',_

" g .=, 07 :': 18 ,a 5,02 0£', . ,_ • ..

9 12 5.0:".9 19 12 5. x99

I
/
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i3ME'.-; TE'.:;T 22-154-1 1]EC.1975

1-1£'.::;RSERIES t..IUHE:ER OS4B

t,lIZl£1EL HUI"IBER 4EI-0

SHUTTLE TF':]; PRHEL FLUTTER TE:-;T

RUH [4i_'1. :-;Eg!. l..I0, F:Ot4F I GURRT I nH

2:3 1 F'AHEL 9 NRTH0 T Rn P ! F:- '.-;I MF'L"," :-;1_1F'PNR TED--:3_ ::',_ i TP7;

T1_1IlltilEL -:Clt.JIII T I nH',-;

r,lEASI_IREI) CRL CI_ILRT Er_

F'T P TT F T RE'T'H
F",-;I A P',:-;I R I]F I-IF M.."FT

O.Oe 12.2F1 4.4(1 ',}:3 1. :':-',_1 75F1 -54 :3. 8F16 0. _':10E1'_1El

HNALL t'l E.! RH,'4
-- I N- - F':£;FA '.-;CF

(
F'AHEL TEMF'. F'REC'.-;I_IRE',-;

]] EG F F".-';IR
F L4]] MI 'rl AF T E'FtHEL ]'l I F Eln::,::

67 64 e.::: 4, :-:17 - Fl. FI29 4. ",-',_,':',_,':'

F'LEHiJi;i

,-, i-i. ,." ,-, f

F0 RHARI]E IllI__E

F'F_HEL. STATIC: PREE;SI_IRE'.-;

F'ORT EI]ISE '.};TARE:OARTtEBGE AFT E[Ii]E

0 R I F 'T' F':::;I A 0 RI F ::':: F':';I A 0 RI F >:: F':_-';I A 0 R I F

21 12 4.864 1 -12 4.'--'77: 11 -12 4.279
::-2' 6 4. " ',::'-_ 2 - '-3 4 ....... 12 - 9 4.2',-', 4
2:-', ::', 4.2 ,"_7 :-', - 6 4.294 1:-', - 6 4.220

4 -,_,:' 4. :.:1 3 1 4 - ..,':' 4 . _".."5'
25 -:3 4.2',-32 5 0 4.29. 2 15 0 4.29 :':
26 - 6 4.2 :",:", 6 3 4.7-' 9 :--', 16 :3 4.2"--'9
27 -12 4,279 ,? 6 4. :'122 17 6 4. 262

:-: '-_ 4. :-',19 1:-: 9 4. :",09
9 12 4. :':4 E_ ! 9 12 4. :-:5 -"

Y F'S IA

:31 12 4.272

:3:3 :3 4. 170
:34 O 4. 092
35 -3 4.125
:36 -6 4, 19 l
37 -12 4.244

(
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RHESTEST 22-154-I DEC.1975

HRS8 SERIES HUMBEROS4B

MODELHUMBER4(I-0

SHUTTLETPS PRHELFLUTTERTEST

7

RUH NO. SEO.HO. COHFIGURSTION

23 3 PSHEL 90RTHOTROPIC-SIMPLY SUPPORTED-3w3*I TPS

TUHNEL COHDITIONS

MERSURED CRLCULRTED

PT P TTF T REYH
PSI8 PSIR fJF DF H. FT

rl.eO 13.ei 4,70 82 1.3EI SOEI -55 4.068 F_.EInE1973

HHRLL M i;i RHO
-IN- - PSF8 SCF

PRHEL TEMP. PRESSURES
DEG F PSIR

FN]'I MID RFT PRHEL DIF BOX

65 62 66 4.618 -e. _:'131 4.578

PLEHUM

4.59 °

FORNRRD EDGE

PFINEL STRTIC PRESSURES

PORT EDGE STRRBORRD EDGE AFT EDGE

ORIF Y PSI8 ORIF X PSI8 ORIF g PSI8 ORIF Y PS!R

2i 12 4.346
"-'"-'.._ 6 4.6_'17
23 3 4.582

1 -12 4 581
2 -9 4 586
3 -6 4 590
4 -3 4 59:__.','
5 (1 4 587
6 3 4 582
7 6 4 621
8 9 4 623
9 12 4 655

11 -12 4.579
12 -9 4.555
13 -6 4.5C13
I4 -3 4.510
15 FI 4.5,'.-','4
16 3 4.513
17 6 4.555
l'.': 9 4.610
19 12 4.658

25 -3 4.597
26 -6 4.592
2,-' -12 4.586

31 12 4.544

33 3 4.466
34 61 4.396
35 -3 4.459
36 -6 4o4S4
37 -12 4.544
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RHES TEST 22-154-I DEC. 1975

HRSR SEPIES HUMBER OS4B

HOZIEL HUHE'.ER 4FI-O

SHUTTLE TPS PRHEL FLUTTER TEST

RUN NO. SEQ.HO. CONFIGURSTIOH

23 5 PRHEL 90RTHOTROPIC-SIMPLY SUPPORTED-3_3*I TPS

TUHNEL CONDITIONS

HERSUREZI CRLCULRTET_

PT P TTF T REYH
PSI8 PSIR DF l'lF H/FT

O.F#] 12.19 4.4N 71 1.3(I 75(I -63 3.925 (I.0(#3931

HHRLL H i} RHO
-IH- - PSFR SCF

(
PRHEL TEMP. PRESSURES

]:lEG F PSIR
FND HID 8FT PRHEL DIF BOX

64 66 64 4.323 -(1. F128 4.294

PLENUM

4.29.

FORNRRD EI]6E

PRNEL STRTIC PRESSURES

POI_'T EDGE STRRBORRD EDGE

ORIF Y PSIR ORIF X PSIR ORIF X PSIR

21 12 4. (1StZl
-:,o_ 6 4.291
23 3 4.289

25 -3 4.294
26 -6 4.295
27 -12 4.283

1 -12
2 -9
3-6
4-3
5 0
6 3
7 6
8 9
9 12

4 296
4 29Et
4 318
4 316
4 38__1
4 388
4 329
4 32t
4 " """.-*..:, ,",

11 -12 4.290
12 -9 4.286
13 -6 4.22t
14 -3 4.225
15 (I 4.296
16 3 4.29F1
17 6 4.273
18 9 4.304
19 12 4.36EI

RFT EDGE

ORIF Y PSIR

Sl 12 4.255

33 3 4.227
34 0 4.132
35 -3 4.17Q
36 -6 4.2(_2
37 -12 4,254



i_HESTEST 22-154-1 DE0,1975

HRSRSERIES HUMBEROS4B

HOTbELHUMBER40-0

SHUTTLETPS PRHELFLUTTERTEST

V-

RUN NO. SEC!.HO. COHFIGURRTIOH

23 7 PFIHEL 90RTHOTROPIC-SIMPLY SUPPORTE]]-3,3,1TPS

TUNNEL COHDITIOHS

MEFISURE]] Ci_LCULFITED

PT P TTF T REYH
PSIR PSIR BF ]IF M/FT

O.8Fi 13. F_I 4.69 -"___, 1.3_} :-:E_8-68 4.137 _. _.]_C_'_84

HNRLL M Q RHO
-.IN- - PSFR SCF

PRHEL TEMP. PRESSURES
BEG F PSIR

FND MID RFT PF_HEL DIF BOX

4,58963 e:4 64 -8. _'129 4.559

PLEHUM

4.555

FORNRRB EBGE

PRNEL STFITIC PRESSURES

PORT EDGE STRRBOF_Ri"I EDGE RFT E:O(;E

ORIF Y PSIR ORIF X PSIR ORIF X PSIR ORIF Y PSIR

4.562
4.568
4 57(I
4 5,':JEl
4 570
4 568
4 597

4 617

II -12 4.537
12 -9 4.542
13 -6 4.485
14 -3 4.4R9
15 0 4,563
16 3 4.517
17 __: 4.519
18 9 4.588
19 12 4.628

21 12 4.318 i -12
"-".. 6 4,560 2 -9
23 3 4.541 3 -6

4 -3
25 -3 4,554 5 8
26 -6 4.554 6 3
27 -12 4. 531 7 6

8 9
9 12

31 12 4.505

33 3 4.488
34 0 4.354
35 -S 4.382
36 -6 4.44:-:
37 -i2 4.515

B-150
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(

AMES TEST 22-154-i DEC. 1975

HRSA SERIES HUMBER OS4B

MO]:IEL HUMBER 4CI-0

SHUTTLE TPS PANEL FLUTTER TEST

RUN NO. SEC!.HO. COHFIGURATIOH

24 1 PRNEL 90RTHOTROPIC-SIMPLY SUPPORTEII-3_3+I TPS

TUHNEL CONDITIONS

MEASURED CRLCULRTED

PT P TTF T REYH

PSlR PSIA ]:iF ]:iF M,."FT

_z1•EI_ZI12.33 4.76 79 1.25 75FI -5Fi 3.9N3 El.EIFi0975

HHALL M C! RHO
-IN- - PSFR SCF

PANEL TEMP. PRESSURES
]:lEGF PSIR

FHD MTD RFT PANEL DIF BOX

65 64 65 4.T15 -0.022 4.693

PLENUM

4.7£42

FORI]RR]'I EDGE

PAHEL STRTIC PRESSURES

PORT EDGE STRRBORRD EDGE

ORIF Y PSIA ORIF X PSIA ORIF X PSIR

21 12 4.439 1 -12
22 6 4.759 2 -9
23 3 4.779 3 -6

4-3
25 -3 4.765 5 0
26 -6 4.762 6 3
27 -12 4.699 7 6

8 '9'
9 12

4 722 ii -12
4 709 12 -9
4 758 13 -6
4 718 14 -S
4 715 15 CI
4 7E10 16 3
4 712: 17 6
4 764 18 9
4 776 19 12

4 654
4 698
4 699
4 675
4 714
4 691
4 683
4 718
4 781

RFT EDGE

ORIF Y PSIR

31 12 4.661

33 3 4.529
34 C1 4.413
35 -3 4. 459
36 -6 4.583
37 -12 4.636

(
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AHE:-';TEST °2-1!54-I DEC.1975

HASASERIES HUHE:EROS4B

I'IODEL 141.111E:EF: 40-0

_-;HI.ITTLE TP'7: F'I_qHEL FLUTTER rE_-;T

Rl.IIiHL'I,SEQ.HO. COHFIGURRTIOH

24 :': PAHEL 90RTH,'JTROPIL':-'=;It'IPLY StJPPORTED-:3*3*t TF"=-;

TIJHNEL I-,:,[4[IITIOHS

MEFISURED CRLCULRTED

HHALL PT F' TTF [,1 Q T _iE'TI[.J RHO
- IH- PSIR F'SIA DF - F'SFR DF H'FT SF:F

F1.51 12. '."14 4..5 I-::4 1.25 751 -46 3. 852 El.080963

PAI4EL TEHP. F'F'E'SSLIF:ES
DEG F P'SIA

FND MID RFT F'RNEL DiF BOX

68 62 67 4.701 -0.021 4.6:30

PAHEL STRTIC PRESSURES

FORHARD EDGE PORT EDGE :£;TRF:BORF,'I"IEDGE AFT EDGE

ORIF Y PSIA ORIF X PSIA OR IF X PSIR ORIF "¢ F'SIA

21 12 4.362 1 -12 4.734 ll -12 4.678 31 t2 4.681
_ 6 4.747 Z -9 4.676 12 -9 4.68:3
23 3 4.854 :3 -6 4.749 13 -g 4.654 3:3 :3 4.5'96

4 -3 4.692 14 -3 4.643 34 0 4.502
_5 -3 4 7:39 _ O 4 680 1_ 0 4 649 '_'_....... __ -:3 4 595
26 -6 4.740 6 3 4.6:35 16 3 4.6:33 36 -g 4.5:38
27 -12 4.7:38 7 6 4.710 17 g 4.659 37 -12 4.587

8 9 4.752 18 9 4.714
9 12 4.707 19 12 4.7:39

V
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(

RUM NO.

Z5

0.00

FORNARD

ORIF Y

21 12
_.00 6

25 -S
26 -e.
27 -12

FINES TEST 22-154-I ]]EC.1975

NRSF_ SERIES HUMBER OS4B

MODE HUMBER 40-0

SHUTTLE TPS PRHEL FLUTTER TEST

SEQ. 140. COHFIGUR@TIOH

1 PFIHEL 7 ISOTROPIC-CLRMPED-3*3*I.85 TPS

TUHNEL CONDITIONS

MERSUREII CFILCULRTED

PT P TTF M iq T F'EYH
PSIF_ PSIR [iF - PSFR DF M/FT

6.44 2.02 63 1.40 400 -85 2.090

PRNEL TEMP. PRESSURES
BEG F PSIR
MID RFT PRHEL DIF BOX PLENUM

62 61 1.893 -0,005 1. ,.,,.,,..'--'':'°1 . .S"90

PF_NEL STRTIC PRESSURES

EDGE PORT EDGE STRRBORRD EDGE RFT EDGE

PSIR ORIF X PSIR ORIF X PSIR ORIF Y

1.775 1 -12 1.913 ii -12 1.872 31 12
I.°47 2 -9 1.914 12 -9 1.891
1.826 3 -6 I.:::94 IS -6 1.878 33 3

4 -3 1.09.4 14 -3 1.8,55 34 _'i
1.816 5 _-i 1.889 15 0 1.8,5,5 35 -3
1.82Pl e. 3 1.8'?,5 1,5 3 1.8,5,5 3'5 -'5
1.8,55 7 6 1. ',':9117 6 1.8,50 37 -12

8 9 1.882 18 9 1.873
9 12 1.877 19 12 1.868

RHO
SCF

0.000452

PSIR

1,873

I. 873
1.857
I. 893
I. 8'5'5
i.!=:,51

x
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AMES TEST 22-154-i DEC. 1975

HAS8 SERIES NUMBER 0S48

MODEL HUMBER 40-0

SHUTTLE TPS PRHEL FLUTTER TEST

RUH HO. SEQ.HO. COHFIGURATIOH

25 3 PAHEL 7 ISOTROPIC-CLAMPED-3*3*I,_-:5 TPS

TUHHEL CONDITIOHS

MEASURED CALCULATED

HHALL PT P TTF M I.T_ T REYH
-IH- PSIR P!-';i A DF - PSFR DF M'FT

0.00 0.05 2.53 e:7 1.40 500 -:-31 2.5:i_:4

RHO
'-iCF

0.000561

PANEL TEMP. PRESSURES
I]EG F PSIA

FND Mill AFT PFIHEL DIF BOX

2.515gl 62 gl -0.013 2.502

PLEHUM

2.519

)_.#

FORHARD EDGE

PANEL STATIC PRESSURES

PORT EDGE STARBOARD EDGE

ORIF Y PSIR ORIF X PSIR ORIF X PSIR

21 12 2.490 1 -12
22 6 2.496 2 -9
23 3 2.498 3 -6

4 -3
25 -3 2.4R8 5 0
26 -a_ 2.486 6 3
27 -12 2.490 7 6

8 9
9 12

2 477
2 510
2 525
2 511
2 496
2 585
2 519
2 510
2 498

II -12
12 -9
13 -6
14 -S
15 0
16 3
17 6
18 9
19 12

2 484
2 514
2 506
2 514
2 511
2 506
2 496
2 478
2 495

AFT EDGE

ORIF Y PSIR

Sl i2 2.517

33 3 3.495
34 0 2.459
35 -3 2.525
36 -6 2.519
37 -12 3.496

B-154
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AMES TEST 22-i54-i DEC. 1975

HRSA SERIES NUMBER OS4B

MODEL NUMBER 48-0

SHUTTLE TPS PRIqEL FLUTTER TEST

RUN NO. SEQ.HO. COHFIGURRTIOH

25 5 PANEL 7 ISOTROPIC-CLRMPEB-3*3*I.85 TPS

TUNNEL CONDITIONS

MEASURED CALCULATED

HI4ALL PT P TTF M F,_ T REYH
-IN- PSI8 PSI8 BF - PSFR DF M/FT

E_.N8 8.8__. 2.78 67 1.40 55FI -81 2.842

RHO
SCF

8. 8910616

(
PRHEL TEMP. PRESSURES

BEG F PSIR
FNB MiD AFT PRHEL BIF BOX

58 5R 59 2,728 -8.813 2.716

FORWARD EDGE

PANEL STATIC PRESSURES

PORT EIIGE STARBOARD EDGE

ORIF Y PSIR ORIF X PSIR ORIF g PSIA

21 12 2.a,U--1 1 -12 2.716 11 -12
-'::'.. 6 2.672 2 -9 2.735 12 -9
,,::.-'-' 3 2.693 3 -6 2.736 13 -6

4 -3 2.727 t4 -3
25 -3 2.658 5 8 2,724 15 0
26 -6 2.658 6 3 2.719 16 3
27 -12 2,695 7 6 2,738 17 6

S 9 2.716 I8 9
9 12 2.789 19 12

2 693
2 724
2 726
2 728
2 711
2 718
2 698
2 691
2 788

AFT E_tGE

ORIF Y PSIR

31 12 2.696

33 3 2.671
34 O 2.656
35 -3 2.715
36 -6 2.708
37 -12 2.677

(
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RMESrEST 22.--154-i ZiEC.1975

l,IFiS8 SERIES NUMBEROS4B

MO£JELHUMBER40-0

SHUTTLETPS PHHEL FLUTTER TEST

RUH NO. SEQ.HO. COHFIGUPRTIOH

25 Z PRHEL . ISOTROPIC-CLRMPED-3_-:3*I.R5 TPS

TUHNEL COH]]ITIOHS

MERSURED CRLCULRTEB

HNFiLL PT P TTF M 0 T REYH
-IN- PSIR PS II-'1 IIF - PSFR ItF H_'FT

0.08 9.67 3,03 78 1.40 680 -88 3.085

RHO
SCF

0,000669

PRHEL TEMP. PRESSURES
BEG F PSIR

FND MIZI 8FT PRI4EL DIF BOX PLEHUH

.58 58 59 3.021 -0. FI14 3. CIC16 3oFI12

FORWRRD EDGE

ORIF Y PSIR

PRHEL STRTIC PRESSURES

PORT EI]GE STRRBORRD EDGE

ORIF '.:-:',PSI,_ ORIF 'X PSIR

21 12 2.933 1 -t2 3,002 ll -12 2.988
22 6 3.007 2 -9 3.862 12 -9 3.c126
23 3 3.C109 3 -6 3,045 13 -6 3.019

4 -3 3.018 14 -3 3.E120
25 -3 2.977 5 El 3.814 15 8 3.029
26 -6 2.968 6 3 3.034 16 3 3,821
27 -12 3.008 7 6 3.024 17 6 2.981

8 9 3.01:-': l ',_-", 9 _._'977
9 12 3. C107 19 12 2.992

RFT E]]GE

ORIF Y PSIR

31 12 ;'__,99 ;"

33 3 2.997
34 0 2.943
35 -3 3. CI13
36 -6 3.8C17
37 -12 3. EIC19
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8HES TEST 22-154-I DEC, 1975

HRSR SERIEx HLIHBER O'.E;4B

r'IOgEL HLIHBER 40-0

SHUTTLE TF'S F'£HEL FLUTTER TEST

F.'.I_IH HN. '.-;EF!. HN. F:I] HF I GURRT I nN

':'-5 ,-.4 F'FtHEL 7 I'.-_-;FTPOF'IF:-F:LRMF'EII-:",*:".*I. :':5 TF".-;

TUHHEL F:FIH]] I T I L'IH'.-';

MER'SURED CRLCULRTED

HNALL F'T F' TTF ['I IS! T RE"r'N
- I H- F"::;I R F".';I A l-iF - F'F;FFI ]'IF f'l .,"FT

0. OE1 1r3.47 :':',.:-:@ 7:':', 1.40 650 - 7," 3. :'_-',17

RH0
'7;CF

0. ;10E172:-:

F'AHEL TEI'IF'. PF.:EF;F;I_IRE',_;
DEG F PSI£

FN]] I'lI]] RFT P,£HEL D IF E',O:::: F'LEHIJI'I

5n ._,:, tqn :3:3 2 El - U _-_2 :-', :-: 2'? 7 :3 :':_."17

F L'Ie H FIe ]:1

0R I F Il"

2t 12
-.'-" 6
2 :-: :q

25 -:-:
26 -6
27 -12

F'F_HEL ',E;TATIC F'RES',-';LIRES

EDGE F'ORT E]]GE 'STRRE:]FtF,']] EZIGE RFT ETIGE

F'P-;I R FIR I F P,: P'._-";I R 0 R I F X F".-;I R 0 R I F "1" P '.-;I R

:-:. 19 E_ 1 - 12 :'-:. :q@::: 11 - 12 :3.291 :': 1 12 3. :::12
:-',.3 E;:", 2 - 9 :3. :354 12 - 9 3.316
:3. :':2:': :3,, -6 :3. :_.'24 1:3 -6 3. 307 :_::3 :_'-', 3. 274

4 - :3 :.--',.:327 14 -:3 :.:',.:344 :-:4 E_ :q. ';",-:',9
:_:i :_::_II1 5 E_ 3. :302 15 _'1 3.30:-'*, :-::5 -3 3.32:3
:",. :3:-'.:3 6 :3 3. :331 =16 :3 3. :"._'11 36 - 6 3.286
3.21-:15 7 6 3.:31:3 17 6 3. 275 :_::7 -12 3.297

8 9 ::':. 295 18 9 3.2 :':0
9 12 :_::.2 ',-',O 19 12 :-:. 29. 1
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FIHE:-;TE'-'iT22-154-1 [IEL'. 1'9.75

t4RSFI ":ERIES HUHE:ER O'S4B

HODEL HLINBER 40-N

fiHUTTLE TP'7; F'FiFIEL FLUTTER TE'-;T

RI.tH HO. L:;EC.!,HO. C0 HF I i] I_t1_'.FIT I 0 H

.'--5 i 1 PRi'4EL 7 I _:;OTF.'OF'IC-I::LRHFEII-:'-:_:2',_ 1, F',5 TF".-;

T I_It,]i'.JEL Ci'ii'.]TII T I ElHS

I,1ER:-;UF.:E]:1 CFIL CIJL RT ED

HHRLL PT P TTF _'1 F! T REII'H
- I N- P'.:;I R P'.-';I R DF - F''7;F R DF H.."F T

0.00 l l. ;'7 :';. 44 ,.e, 1.40 7nn , _ :_:• 541

RHI-I
i!i;I-:F

9,808772

PRHEL TEHF', PRESSLIRES
DEG F FISIR

FL4B HID AFT PAI.IEL 9IF BOX F'LEHII.IM

75 58 61 3.544 -0.81'9. 3.525 :3.532

F'FiHEL STRT ] I.': PRE'.:;:-;URES

FEIRHFI_.:]'I EDGE F'OI_:T EDDIE STRRBIZIRRD EDI]E FIFT EDDIE

_'1_.'I F Y F".:;I FI I'1_:I F ,'.,.... P'.:;]:i:l FIRI F ,,.,.... F".-]i FI 0 R I F "," P'_;t R

21 12 3.370 1 -12 3.522 ii -12
22 6 :3.524 2 -9 3.54:3 12 -9
2:3 :3 3. 548 3 -6 :3. 559 1:3 -6

4 -:3 3.545 14 -3
25 -:3 3.536 5 0 :3.5:3t 15 9
26 -6 3.5:37 6 3 3.564 [6 3
27 -12 3.5:32 7 g :3.543 17 6

8 9 3.5:38 18 9
9 12 3.541 19 12

3 486

:3 5:34
:3 547
3 563
:3 5 :",8
:3 488
:-', 473
:3 4',_-':t

:'::l 12 :_":.47 3

:_::_: :_11 :_;I 4 II_
:':4 _'1 :"' 46 l
35 --3 3"556
36 --6 3" 568
37 -1:.:' 3.5_t71
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FIHE:--; TEST 22-154-1 DEC. 1975

Hia'Sfl '.-':;ERIE:,; I.IUHBER OS4E',

r'IATIEL HI_ti"IBER 4_t-0

:-;HI_ITTLE TF'S PFIIqEL FLUTTER TEST

RUlq Hn. '.-:;Eg!. Hn. F:AHF I GII F.'.FiT I nM

25 17', F'FtHEL 7 I'.';OTt;:FIF'IF:-CLFtr'IF'ETI-:-:*:-',*I, :':5 TPS

TIj IqHEL CI_l[I_[I I T I 0 i'l'.-';

r,lE13,7;UREI-_ C:RLF:ULRTEn

HL,_RLL PT F' TTF ['I i_! T F.I.EYH
- I [.-I- F''.:;1 I:t F'SI fi "FIF - PSF Ft 'rlF M..."._'T

0.00 12.07 :3',.:-::1 7',-:_ 1.40 749 - 7:3 :-',. 771

RH0
SCF

0.800826

%.,....._J

(
F'I_HEL TEHF'. F'RES'.-;URE'.::

"nEi3 F F':-;iR
F L,l]_ t'l I 1_ RF T F'F-IIqEL I) I F Bi_'1',:.:', FIL EHILlt'l

- 50 5 P, 6 ::: :-",.:-',6'? - 0.020 7:. ',-',48 9,. L::26

FDF'NFIRD ElGE:

F'HHEL STF'ITIC F'RE:-;:-:;I_IRES

F'CiRT ErIGE :-;TFIRE',ORRI) E'rIIS.E RFT ETHSE

0R I F '.l" F''.:;I Ft 0 I.;:I F >:: PS 1t3 0 F'.I F :::: F'S 1I:t 3F'I F Y P'.';I R

21 12 :3:. _ I]_1 1 -- 1;2
-- 6 :3:.845 2 -9
:":' :3 2, q04 7: -6•;. ,,J • .

4 - :3
I;' _ --'_ :3' ',EI, 7 6 5 _Z I

-- I I.I I--I _

27 12 :3, 7 ':._:" 7 6
8 '3.
9 12

:3 ,:,4...
:': 8 i:6
>: ,-,.-,.-,,'-, ..:, .-,

::', :376
::-', ::2,:",8
:,', 871
'" 861.i

7', 825
:3', 7'-_1

11 - 12 :-:. :-:99 :31 12 :3. :':0:3
12 -9 :-:.:360
1:" -6 :3.92:3 :-'.3 3 :3. :320
14 -:3 :3.8:-;',3 :2.'4 0 3.78L-':
15 0 3. 869 :,'.5 -3 :3. 836
16 3 3.84:': :36 -6 3. 802
17 6 3. 792 :37 - 12 3.78:'_-'.
1 Ill: 9 :3:i :]',24
1'3 12 :3.800

(
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RHESTEST 22-154-1 DEC.1975

HRSRSEPIES HUMBEROS4B

HODELHUHBER4FI-0

SHUTTLE TPS PFIHEL FLUTTER TEST

)
-,d

RIjN NO. SEF4.HO. COHFIGURRTIOH

25 15 PRHEL 7 ISOTROPIC-CLRMPED-3,3,1.85 TPS

TUNNEL CONDITIONS

MERSURED CRLCULRTED

HNRLL PT P TTF M Q T REhN
-IN- PSIR PSIR /IF - PSF_ ]IF M FT

0.E18 12.87 4.0g 78 1.40 799 -73 4.022

RHO
SCF

U. 0F1088t

PRNEL TEMP. PRESSURES
]:lEG F PSIR

FNI'I HID RFT PF_NEL DIF BOX PLENUM

28 55 gl 4.184 -0. 028 4.076 4.092

PRNEL STRTIC PRESSURES

FORNRRD EDGE PORT EDGE

ORIF Y PSIR

21 12 3.936
22 6 4.2(14
23 3 4.186

25 :-3 4. I81
26 -6 4. 1F19
27 -12 4. F164

STFIRBOFIRTI EDGE RFT EDGE

ORIF X PSIR ORIF V PSIR ORIF Y PSIR

1 -12 4.086 11 -12
2 -9 4,119 12 -9
3 -6 4,159 13 -6
4 -3 4.!Ftl 14 -3
5 0 4.070 15 _-I
g 3 4.118 16 3
7 6 4.107 17 6
8 9 4.103 IS 9
9 12 4.06g 19 12

4.157 31 12
4. 117
4. IF12 33 3
4.162 34 FI
4. Fi94 35 -3
4. F187 3g -6
4. F_55 37 -12
4. F185
4. C134

4.070

4,056
4,045
4. 124
4. 124
4,030
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F_HES TEST 22-!54-i DEC. 1975

NASA SERIES NUMBER OS4B

MODEL NUM6'EF 4_-_-0

SHUTTLE TPS PANEL FLUTTER TEST

RUN NO. SEQ.HO. CONFIGURATION

25 17 PANEL 7 ISOTROPIC-CLRHPED-3*3*I.,'_::5 TPS

TUHHEL CONDITIONS

MEASURED CALCULATED

HNRLL PT P TTF H Q T REYN
-IH- PSIR PSIR DF - PSFR DF H/FT

6. (!_0 13,69 4.29 81 1.46 856 -72 4.250

RHO
SCF

O. E_08929

(
PANEL TEMP. PRESSURES

DEG F PSIR
FHD MID AFT PANEL DIF BOX

46 55 62' 4.350 -0.031 4.319

PLENUM

4. 339

FORHFtRD EDGE

PANEL STATIC PRESSURES

PORT EDGE STAR.BOARD EDGE

ORIF Y PSIF_ ORIF X PSI8 ORIF X PSIR

21 12 4.183
22 6 4.380
23 3 4.413

25 -3 4.363
26 -6 4.340
o-._, -12 4.302

1 -12
2 -9
3 -6
4-3
5 0
6 3
7 6
8 9
9 12

4..,,:'?1 11 -12
4.413 12 -9
4.334 13 -6
4 35g 14 -3
4 313 15 0
4 372 16 3
4 344 17 6
4 350 18 9
4 319 19 12

4, 3E_3
4.405
4.248
4. 425
4.312
4.305
4.296
4.323
4.29 _

AFT EDGE

ORIF Y PSIR

31 12 4.3gi

33 3 4.331
34 0 4.25rl
35 -3 4.305
36 -6 4.298
37 -12 4,278
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RHESTEST '""_,_-i54-1 DEC.1975

HFiS8SERIES HUMBEROS4B

MOTJELHUMBER4_-i-0

SHUTTLETPS PFiHELFLUTTERTEST

RUN NO. SEO.HO. COHFIGURRTIOH

26 1 PRNEL 7 ISOTROPIC-CLRNPED-3*3*I.,?,5 TPS

TUHNEL CONDITIONS

MEASURED CRLCULRTED

HWRLL PT P TTF t'1 Q T REYN
-IN- PSIFI PSIR DF - PSF8 DF M,'FT

n.00 8.35 3.44 76 1.2FI 500 -44 2.660

RHO
SCF

0.000694

PANEL TEMP. PRESSURES
BEG F PSIR

FND MID RFT PANEL DIF BOX

63 61 @.5 3.290 -0.006 3.284

PLENUM

3.2°5

) d

FORWARD

OF'IF Y

21 12

23 3

25 -3
26 -6
27 -12

PRNEL STRTIC PRESSURES

EDGE PORT EDGE STFIRBORRD EDGE RFT EDGE

PSIR ORIF X PSIR ORIF X PSIR ORIF Y PSIR

3.143 i -12 3.309 11 -12 3.324
3.302 2 -9 3.336 12 -9 3.351
3.34(I 3 -6 3.316 13 -6 3.305

4 -3 3.292 14 -3 3.287
3.346 5 0 3.287 15 0 3.264
3.344 6 3 3.271 16 3 3.261
3.254 7 6 3.288 17 6 3,244

8 9 3.252 1S 9 3.249
9 12 3.245 19 12 3.248

31 12 3.229

33 3 3.266
34 0 3. 268
35 -3 3,335
36 -6 3. 275
37 -12 3,250

B-162
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(
RMES TEST 22-154-I DEC. 1975

H8S8 SERIES HUMBER OS4B

MODEL HUMBER 40-0

SHUTTLE TPS PRHEL FLUTTER TEST

RUN NO. SE@.NO. COHFIGURRTION

::'6 ::' PRHEL 7 ISOTROPIC-CLRMPED-3_3_:I.85 TPS

TUHHEL COHDITIONS

MERSURED CRLCULRTED

HNRLL F'T P TTF M Q T REYN
-IH- PSIR P::;IR DF - PSFFt DF M/FT

El.CIO 1El.F12 4.13 78 1.20 6EIF1 -42 3.174

RHO
SCF

0. E18(1829

(
PRHEL TEMP. PRESSURES

DEG F PSIR
FND MID RFT PRHEL DIF BOX

64 62 65 3.917 -;I.0E16 3.911

PLENUM

3.912

FORNRRD EDGE

PRHEL STRTIC PRESSURES

PORT EDGE STFIRBOAR]:I EDGE AFT EIIGE

ORIF Y PSIR ORIF X PSIFI ORIF X PSIR ORIF Y PSIR

21 12 3.728 1 -12
o,:, 6 3. 946 2 -9
-'::',-_.3 3. 991 3 -6

4 -3
25 -3 3.993 5 0
26 -6 3.991 6 3
27 -12 3.884 7 G

8 9
9 12

3 945 11 -12
3 97. 12 -9
3 949 13 -6
3 917 14 -3
3 917 15 El
3 986 16 3
3 917 17 6
3 886 1S 9
3 867 19 12

3. 953
3. 987
3.884
3.912
3.897
3.893
3.86,-'
3.87(1
3.86Ci

31 12 3.843

33 3 3.848
34 CI 3.850
35 -3 3.881
36 -6 3.859
37 -12 3.843
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RMES TEST °2-154-i DEC01975

HRSR SEPIES HUMBER OS4B

MOEJEL HUMBER 4(I-0

SHUTTLE TPS PRNEL FLUTTER TEST

x

RUN NO. SEC].HO. CONFIGURATION

26 5 PRHEL 7 ISOTROPIC-CLBt'IPED-3*3eI.:Ei5 TPS

TUNNEL COHZIITIOHS

MEBSURED CBLCULRTEIJ

HHRLL PT P TTF M J} T REYN
-IN- PSI8 PSIR DF - PSF8 DF M/FT

(1.00 11.70 4.'_-':I 78 1,2FI 7FII -43 3.707

RHO
SCF

El. 988968

PBHEL TEHP. PRESSURES
BEG F PSIR

FHD HIB RFT PRHEL DIF BOX

62 59 63 4.595 -Ft._306 4.5_-:9

PLENUM

4.595

FORNRRD EDGE

PRHEL STRTIC PRESSURES

PORT E£1GE STRRBORRD E]]GE

ORIF Y PSI8 ORIF X PSIR ORIF X PSI8

21 12 4.36t
22 6 4,614
23 3 4.679

25 -3 4.684
26 -6 4,679
27 -12 4,542

1 -12
2-9
3-6
4-3
5 e
6 3
7 6
8 9
9 12

4 614
4 644
4 621
4 599
4 585
4 573
4 591
454,"
4 520

It -12
12 -9
13 -6
14 -3
15 _:I
16 3
17 6
18 9
19 12

4 63:.:,'
4 674
4 549
4 589
4 546
4 544
4 54(1
4 537
4 524

RFT EDDIE

ORIF Y PSI£

31 12 4.496

33 3 4.491
34 FI 4.527
35 -3 4.585
36 -6 4.5361
37 -12 4.515
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(

RUN NO. SEC!.HO.

26 7

(

0,00

MERSUREB

PT
PSIR

it. 70

P
PSIR

4.82

PRHEL TEHP.
DEG F

FND HID FtFT

53 64 63

FORNRRB EDGE

RMES TEST 22-154-I DEC. 1975

HRSR SERIES HUMBER OS4B

NOBEL HUMBER 40-0

SHUTTLE TPS PRHEL FLUTTER TEST

COHFIGURRTION

PRHEL 7 ISOTROP IC-CLRMPEB-3*3* 1.85

ORIF Y PS

TUHHEL COHDITIOHS

CRLCULRTED

TTF H Q T REYH
,nF - PSFR 1IF M-FT

71 i.20 700 -47 3.769

PRESSURES
PSIR

PRHEL DIF BOX PLEHUr'I

4.655 0.003 4.659 4.655

PRHEL STRTIC PRESSURES

TPS

PORT EDGE STRRBORRB EBGE RFT EBGE

RHO

SCF

IR ORIF X PSIR ORIF X PSIR ORIF Y PSIR

21 12 4.438
22 6 4.666
23 3 4.740

25 -S 4.74:-,'
26 -6 4.746
27 -t2 4.6S4

1 -12 4.699 II -12 4.723 Sl 12

2 -9 4.719 12 -9 4.790
3 -6 4.709 IS -6 4.621 SS 3
4 -3 4.656 14 -3 4. e.74 34 0

5 0 4.649 15 0 4. __-53 35 -S

6 3 4.654 16 3 4. __.OF1 36 -6
7 6 4.654 17 6 4.592 37 -12
8 9 4.6;16 18 9 4.585
9 12 4.600 19 12 4.594

8. 000982

4._05

4.617
4.642

4.742

4.62:_-':
4.568

I
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itPtE'F.; TEST 22-i54-t DEC. t'?75

148'.:;1:tSERIE:-: HUHE:ER 0:.--.;48

I.IOTIEL IqUHBEF.: 40--0

AHUTTLE TF'_'; F'I-_HEL FLUTTER TEnT

i

RUH HO. '.];E_}.tlO. COHFI(]IJRFtTIOH

26 9 PANEL 7 I'._;OTROF'IC-C'LAHPE]'t-:':_:':_I. 85 TF".-;

T I.It4HEL L'.0 HI] I T I i:1_.]'.-';

HEA:-;IJREI:I CRLCIJLRTE:D

HHAL L PT P T TF t'l L:! T RE"_'H
-IH- PSIR F'SIA ]:IF - PSFA ])F M.'FT

(_. OEl 12.5:3 5. 16 77 1.20 750 -43 :-',. 985

RH0
'7<E:F

0.90104t

PANEL TEHF'. PRESSI_iRES
DEll F FISIA

FND HID AFT PRHEL DIF 80:::: PLEHIj['II

62 62 64 4.988 -0.001 4.987 5._00

F 0RL,]RR1"1

0RIF Y

21 12
22 6

25 -:'::
26 -6
27 -12

F'FtHEL STATIC PRESSURES

E]'tGE PORT EDGE STAF,:BOARD EDGE I-IFTEDGE

PS I Ft 0F..'I F X F''.';I R 0 R I F X F''7;I A 0R I F "," PS I A

4.747 l -12 5.041 Ii -12 5.066 :31 12 4.'?15
5 004 2 -'? 5.'=- 12 -'? -• r-j..,__, 5. l :';2
5.8',",5 3 -6 5. 050 1:3 -6 4. 950 :_,':3 :'-', 4. '76:_::

4 -3 4. 992 14 -3 5.015 ::-14 E_ 4. '982
5. 093 5 0 4.9'?0 15 0 4. 956 :35 -3 5.8?8
5. 085 6 :": 4. 980 16 :'-: 4. 935 :-:6 -6 4. '?'?El
4. '?74 7 6 4. '?',':5 17 6 ,4. '?27 :37 -. 12 4. :3R;2

8 '? 4. 966 1L:; 9 4. 919
9 12 4. '?.'Eln 1'_ 12 4. '?21

B-166
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RMES TEST 22-154-i DEC. 1975

MRS8 SERIES NUM8ER OS4B

MODEL HUMBER 48-0

SHUTTLE TPS PF_HEL FLUTTER TEST

SEQ.HO.

II

COHFIGURSTION

PRHEL 7 ISOTROPIC-CLRMPED-3*3*I.85 TPS

0.N(1

MERSURED

PT P TTF
PSIR PSIR TIF

13.38 5.51 :_::El

TUHHEL COHDITIOHS

1.20 801

CRLCULRTED

T REYH
l]F M,"FT

-41 4.21g

RHO
SCF

0.001104

(
PRHEL TEMP.

DEC F
FND MID RFT

57 gl 65

PFiHEL

5.31g

PRESSURES
PSI8

BIF BOX

-8.002 5.314

PLEHUM

5.317

PRNEL STRTIC PRESSURES

FORHRRB EDGE PORT EDGE

OF_IF Y PSIR

21 12 5.073
....?? 6 5.355
23 3 5.421

25 -3 5.441
2g -6 5.336
27 -12 5.293

STRRBORRD EDGE 8FT EDGE

ORIF X PSIR ORIF X PSIR ORIF Y PSIA

1 -12 5.366 11 -12 5.402
2 -9 5.383 12 -9 5.458
3 -6 5.367 13 -6 5.276
4 -3 5.318 14 -3 5.355
5 0 5.313 15 0 5.282
6 3 5.318 Ig 3 5.282
7 g 5.314 17 6 5.244
S 9 5.287 IS 9 5.234
9 I;2 5..'.:'5319 12 5.238

31 12 5.242

33 3 5.263
34 rl 5.283
35 -3 5.428
3g -g 5.266
37 -12 5.283

4
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F_t,1E:-'.:FEST 2 2 - 15 4- 1 DEC, 1'?7 5

HR'.SR '.';ERIEI': HUHE',ER Ax4E:

HO]_EL HUME:EF.'.4FI-,-i

'.-;HI_ITTLE TF"-:; F'Flt4EL FLUTTER TE'TiT

RIj H HO. '--;EC..!.HO, F:AHF I t] I_1RRT I 0 H

26 t :3 F'F'IIqEL 7 I '..:;f]TRF'tF'I C-CLFH"IF'E'r,-:'::*:::* 1. :-:=._,IP'.-;

TUt.4HEL i':l"jt.J]lITIOHS

MERSURE]"_ CRL CUL Fti"Et)

HI.4FILL PT P TTF H E! T RETH
-IH- P'.--'_;I FI PSIFt I]F - PSFFt ]"IF I"1...FT

I.:1.Etl.z1 14,20 5. :",5 ',_:;1 1,20 :T.',5r.i -41..-1 4. 472

RHr-i
E;i--:F

0.001171

PRHEL TEMP. PRESSURES
DEC F PSIR

FWD HID RFT PI-qHEL r_IF BOX

5:' 57 6:': 5 _qK.=; .-:1 prl::', 5 662

F'L EHUt'1

5. 664

F ]F:!.,,IF_F"r,

El_: I F 'Y'

21 12
22 6
23 :3

25 -:3
26 -6
27 -12

_ ' ' '"" I ' ':"PF-ItIJEL STI:ITt_': FEE.:,.:,LF.E..,

EDGE F'ORT EDGE 5;TFIF.:EL'IFtF"nEDGE RFT E_DGE

P'.-31R FF.'i F ::'.',' F'S I F'I 0 R I F X P'.';I R 0R I F 'T' F':31FI

5.::HE_5 1 --12 5. 741 ii --12 5. 751
.=;, 677 2 -9 5. _" =..... . .:.... 12 -,_ 5 . :_II24
5. 755 3 -5 5. 722 I:.'-:-5 5.605

4 -:2, 5. 559 14 -:-: 5. 700
5. 779 5 0 5. E_..9 15 0 5.6:3:5
5.5:':2 5 3 5.6_9 15 :". 5. 625
5.6:37 7 5 5. 661 17 6 5.59:3

8 9 5. 647 I:S 9 5.5:,:4
9 12 5.5:':5 19 12 5.577

:-:1 12 5.572

:-',:3: :3: 5. _ :-::q
2 4 0 5. __,4_.:'
:3:5 -3 5. 748
36 -5 5.537
37 -12 5.51(1
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RMESTEST 22-i54-i DEC.1975

HRSR SERIES NUMBER OS4B

MODEL HUHEER 40-0

SHUTTLE TPS PRHEL FLUTTER TEST

RUH NO. SEO.HO. CONFIGURRTIOH

26 15 PRHEL 7 ISOTROPIC-CLRMPED-3*3_I.85 TPS

-El. nO

TUNHEL CONDITIONS

MERSURED CRLCULRTED

PT P TTF M C_ T REYH
PSI8 PxI8 DF - PSFR BF M/FT

15.04 6.19 ',::3 1.28 900 -38 4.704

RHO
SCF

8.881233

(
PSHEL TEMP. PRESSURES

BEG F PSIR
FHD MID 8FT PRHEL DIF BOX PLEHUM

67 5',-: 65 6.882 -0.009 5.992 5.991

FORN_gRD

ORIF Y

21 12
22 6
23 3

25 -3
26 -6
27 -12

PRHEL STRTIC PRESSURES

EDGE PORT EDGE STRRBORRD EDGE 8FT EDGE

PSIR ORIF X PSI8 ORIF X PSI8 ORIF Y PSI8

5.69d; 1 -12 6.066 11 -12 6.097 31 12 5.859
6.824 2 -9 6.863 i2 -9 6.176
6.699 3 -6 6.046 13 -6 5.931 -'"o_-. 3 5.8.'-i.'6

4 -3 6.805 14 -3 6.826 34 0 5.946
6.111 5 0 5.999 15 #'_I 5.957 35 -3 6. C177
5.997 6 3 6.007 16 3 5.961 36 -6 5.923
5.950 7 6 5.998 17 6 5.926 37 -12 5.857

8 9 5.938 18 9 5.899
9 12 5.922 19 12 5.8:':9

----J B-169



AMESTEST 3'.3-154-I DEC.1975

HR:EIF_SEF:IES NUMBER0S48

MODELHUMBER48-0

SHLITTLETPS PRHELFLUTTERTEST

I

RUN NO. SEO.HO. COHFIGURRTIOH

26 17 PSHEL 7 ISOTROPIC-CLRMPEB-S*S_I.:E_5 TPS

-El.FIO

TUHHEL COHDITIOHS

MERSURED CRLCULRTED

PT P TTF M C! T REYH
PSIR P'.-':IR DF - PSFR 'nF M,"FT

16.69 6.87 '3:-: 1.2Cl 999 -34 5.168

RHO
SCF

O. 6181356

PRHEL TEMP. PRESSURES
BEG F PSIR

FND MID RFT PRHEL BIF 80X PLENUM

85 57 6,'_z 6.658 -8.813 6.646 6.646

FORWRRD

ORIF Y

21 12
22 6
23 3

25 -3
26 -6
"-'7-12

PRHEL STRTIC PRESSURES

EDGE PORT EDGE STRRBORRD EDGE RFT EDGE

PSIR ORIF X PSIR ORIF X PSIR ORIF Y PSIR

6.328 1 -12 6..29 li
6.677 2 -9 6.7'32 12
6.,"92 3 -6 6.693 13

4 -3 6.664 14
6.805 5 0 6.638 15
6.669 6 3 6.661 16
6.61. 7 6 6.653 17

8 9 6.57(I 18
9 12 6.543 19

-12 6 759
-9 6 828
-6 6 601
-3 6 63,'.-','

0 6 613
3 _.,...._.,12
6 6 565
9 6 546

12 6 532

31 12 6.511

33 3 6.522
34 0 6.565
35 -3 6.68F1
36 -6 6.545
37 -12 6.46',-',
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FINES TEST 33-i54-I BEC. 1975

HF_SFI SERIES HUM8ER 0S48

MOTEL HUMBER 40-0

SHUTTLE TPS PFIHEL FLUTTER TEST

RUN NO. SEQ,HO. CONFIGUROTION

;26 19 PONEL 7 ISOTROPIC-CLRHPED-3_3_I.85 TPS

HHFILL
-'IN-

-0.88

TUHHEL COHDITIONS

HESSUF.ED CSLCULSTED

PT P TTF M Q T REYH
PSI8 PSI8 DF - PSF8 DF H/FT

18.38 7.56 94 i.°0 11;11 -30 5.5'99

RHO
SCF

0.001476

(
PRHEL TEMP. PRESSURES

DEG F PSI8

FHD MID 8FT PRHEL DIF BOX PLEHUM

94 57 70 7.300 Ft.001 7.3FII 7.303

PFIHEL STFiTIC PRESSURES

FORHSRD EDGE PORT EDGE STSRBORPD EDGE 8FT EDGE

OR!F Y PSIFI ORIF :::', PSI8 ORIF X PSI8 ORIF Y PSIFI

.21 12 _.950 1 -iS 7.409 11 -12 7.445

2;2 6 7.343 2 -9 7.392 I;2 -9 7.509
23 3 7,457 3 -6 7.414 13 -6 7.307

4 -3 7.3Ci5 14 -3 7.268

25 -3 7.476 5 0 7.302 15 0 7.258
26 -6 7.328 6 3 7.353 16 3 7.265

27 -12 7.236 7 6 7.295 17 6 7.251
8 9 7.225 18 9 7.208

9 12 7.183 19 12 7.196

31 12 7.131

33 3 7.147

34 0 7.194
35 -3 7.304

36 -6 7.144
37 -12 7.104

(

B-l 71



AMES TEST ""_a-154-i DEC. 1975

,gFISASERIIES HUMBER OS4B

HODEL HUMBER 40-0

SHUTTLE TPS PANEL FLUTTER TEST

RUN NO. SEQ.HO. COHFIGURATIOH

°6 21 PF_HEL 7 ISOTROPIC-CLRMPED-S*S*I.:E:5 TPS

-0.00

TUHHEL CONDITIONS

MEASURED CALCULATED

PT P TTF M F_ T REYH
PSIA PSIA DF - PSFA DF M. FT

20.04 8.24 97 1.20 I:::'00-28 6.073

RHO
SCF

O. (iIE11403

PANEL TEMP. PRESSURES
[IEG F PSIF_

FND MID AFT PANEL DIF BOX

71 55 79 7.933 0.007 7.939

PLEHUH

7.939

FORHRRD E]]GE

PANEL STATIC PRESSURES

PORT EDGE STARBOARD EDGE AFT EDGE

ORIF Y PSIA OF:IF '/, PSIR ORIF X PSIA ORIF Y PSIA

8.058
8 827
8 888
7 923
7 938
7 997
7 941
? ,-'_,'61
," 808

II -12 8.114
12 -9 8.177
13 -_-: 7.965
14 -3 7.869
15 0 7.890
16 3 7.930
17 6 7.902
i',:: 9 7,859
19 12 7.8O6

21 12 7.558 1 -12
22 g 7.987 2 -9
23 3 8.1n8 3 -6

4-3
25 -3 8.107 5 0
26 -_] 7.978 6 3
27 -12 7.864 7 g

8 9
9 12

31 12 7.726

:':'...... 3 7.736
34 0 7.777
•",'5 -:3 7.900
36 -6 7.745
37 -12 7.701

B-] 7:?
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FINES TEST 22-154-I BEC.1975

HRSA SERIES HUMBER OS4B

MODEL NUMBER 40-0

SHUTTLE TPS PAHEL FLUTTER TEST

RUN HO. SEO.NO. COHFII]URRTIOH

27 1 PANEL 10 ORTHOTROPIC-SIMPLY SUPPORTED-NOMEX

TUHHEL COHDITIOHS

-0.00

MEASURED CALCULATED

HHRLL PT P TTF M O T REYN RHO
-IN- PSIA PSI8 DF - PSFA DF M/FT SCF

6.69 2.76 63 1.20 4E10 -54 2.202 0.000571

(
PANEL TEMP. PRESSURES

DE;] F PSIA
FND MID AFT PAHEL DIF BOX

65 66 64 2.622 -0.0i7 2.605

PLENUM

2.682

PANEL STATIC PRESSURES

FORNARD EDC_E PORT EIn]E

ORIF Y PSI8

STARBOARD E'rlGE

ORIF X PSIA ORIF X PSI8

21 12 2.491 1 -12 2
22 6 2.605 2 -9 2
23 3 2.641 3 -6 2

4-32
25 -3 2.643 5 0 2
26 -6 2.643 6 3 2
27 -12 2.589 7 6 2

8 9 2
9 12 2

622 11 -12 2.610
619 12 -9 2.639
616 13 -6 2.595
622 14 -3 2.586
614 15 0 2.595
595 16 3 2.588
622 I7 6 2.602
605 18 9 2.594
612 19 12 _."612

AFT EDGE

ORIF Y PSIA

31 12 2.580

33 3 2.492
34 8 2.539
35 -3 2.581
36 -6 2.568
37 -12 2.553
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RMESTEST .'-'2-154-IDEC. 1975

HSSi:ISERIES NUMBER OS4B

MODEL HUMBER 4EI-0

SHUTTLE TPS PFttEL FLUTTER TEST

RUN HO. SEQ.HO. CONFIGURRTiON

27 3 PRHEL 10 ORTHOTROPIC-SIMPLY SUPPORTED-HOMEX

TUHHEL COHDITIOHS

MERSURED CRLCULRTEZI

PT P TTF T REYN
PSIR PSIR DF [IF M.'FT

El. Et0 ',:3.:?,5 :3.4::', 66 1.20 5 (1l.zt -52 2.73(1 0. (tl--107F16

HNRLL M O RHO
-IN- - PSFR SCF

PF_HEL TEMP. PRESSURES
DEG F PSIR

FND Hill RFT PF_HEL DIF BOX

64 64 62 3.285 -0. P121 3.264

PLENUM

3.276

PRNEL STRTIC PRESSURES

FORNRRD EDGE PORT EDGE STARBORRD EDGE

ORIF Y PSI8 ORIF X PSIR ORIF X PSIR

21 12 3.131 1 -12 3.296 11 -12 3.2:.-','3
:"-'_.,. 6 3,295 2 -9 3.288 12 -9 3.286
23 3 3.336 3 -6 3,285 13 -6 3.276

4 -3 3.285 t4 -3 3.243
25 -3 3.334 5 0 3.284 15 0 3.264
26 -6 3.332 6 3 3.28Pl 16 3 3.258
27 -12 3.242 ? 6 3.285 17 6 3.268

8 9 3.283 18 9 3.265
9 12 3.283 19 12 3. SPIt

RFT EDGE

ORIF Y PSIR

31 12 3.239

33 3 3. i05
34 _Z1 3.169
35 -3 3.18Et
36 -G 3.22@
37 -12 3.215

B-174

)



AMES TEST 22-154-i DEC. 1975

HFISA SERIES NUMBER OS4B

MOI]EL NUMBER 40-0

SHUTTLE TPS PANEL FLUTTER TEST

RUN NO. SEQ.HO. COHFIGURRTIOH

27 5 PFIHEL i(I ORTHOTROPIC-SIMPLY SUPPORTED-NOMEX

TUNNEL CONDITIONS

MEASURED CRLCULRTED

PT P TTF T REYN
PSIA PSIA DF DF M,."'FT

FI. EICi i El. El2 4.12 7N 1.2rl 6EIL'i -49 3.243 0. FIOEI',-:42

HHALL N C,! RHO
-IN- - PSFA SCF

.

PANEL TEMP. PRESSURES
I)EG F PSIR

FND MID liFT PANEL DIF BOX

63 63 g2 3.954 -t-Z1.E125 3.929

PLEHUH

3.941

FORWARD EDGE

PANEL STATIC PRESSURES

PORT EDGE STRRBORRD EDGE

ORIF Y PSIFI ORIF X PSIR ORIF X PSlFI

21 12 3.766 i -12 3.957 11 -12
22 6 3.963 2 -9 3.944 i2 -9
....•:,o 3 4.021 3 -6 3.938 13 -6

4 -3 3.947 14 -3
25 -3 4.0E19 5 0 3.941 15 0
26 -6 3.993 6 3 3.926 16 3
27 -12 3.898 7 6 3.961 17 6

8 9 3.926 i8 9
9 12 3.942 19 12

3 941
3 962
3 925
3 896
3 916
3 918
3 925
3 928
3 968

RFT EDGE

ORIF Y PSII_

31 12 3.887

33 3 3.723
34 0 3.786
35 -3 3.835
36 -6 3.861
37 -12 3.868
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RHES TEST __P:,-!54-iDEC. 1975

HRSF_ SERIES HUHBER OS4B

MODEL HUME',ER 4_-.:_-0

:::HUTTLE TPS PFffIEL FLUTTER TEST

J

RUN NO. SEQ.HO. COHFIr]URFtTIOH

27 7 PSHEL it'1 ORTHOTROPIC-SIMPLY SUPPORTED...HOMEX

TUHHEL COHDITIOHS

MERSURED CRLCULRTED

PT P TTF T REYH
PSI8 PSIR l'lF [IF M,"FT

O. l'tEl 1 i.:rl. ,S'g 4,47 73 1.20 651 -47 3.4:_::6 IZI. 0 (1I.':I9 I.:'1,.'-"

HHRLL M Q RHO
-IN- - PSF8 SCF

PRHEL EMP.
BEG F

FNl'l HID 8FT PRHEL PLEHUM

62 62 63 4.314 -0.026 4. -o-'-'8 4.29[

PRESSURES
PSI8

DIF BOX

FORHSRD

OF:IF Y

21 12
22 6
23 3

25 -3
26 -6
27 -12

PRHEL STSTIC PRESSURES

EDGE PORT EDGE STRRBORRD EDGE 8FT EDGE

PSIR ORIF X PSIR ORIF X PSI8 ORIF Y PSIR

4. 080
4. 303
4. 364

4. 364
4. 342
4. 249

1 -12
2 -9
3-6
4-3
5 El
6 3
7 6
8 9
9 12

4 303
4 299
4 288
4 314
4 386
4 271
4 315
4 277
4 316

11 -12 4.294 31 12 4.226
12 -9 4.346
13 -6 4.265 33 3 4.067
14 -S 4.237 34 0 4.145
15 _3 4.258 35 -3 4.21;I
16 3 4.251 36 -6 4,193
17 6 4.266 37 -12 4.291
1'..-': 9 4.266
19 12 4.328
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RHES TEST 22-154-i DEC.1975

NRSR SERIES NUMBER OS4B

MODEL NUMBER 40-0

SHUTTLE TPS PRHEL FLUTTER TEST

RUM NO. SEF_.HO. COHFIGURRTIOH

27 9 PRHEL IFI ORTHOTROPIC-SIMPLY SUPPORTED-HOMEX

TUHHEL COHBITIOHS

MEFISURED CRLCULRTED

PT P TTF T REYH
PSIR PSIR DF ]IF H/FT

__'-I._I0 11.7:0 4.64 76 1.2(I 677 --44 3.596 CI.C1009:37

HHRLL M 0 RHO
-IN- - PSFR SCF

(
PRNEL TEMP. PRESSURES

BEG F PSI8
FHD HID RFT PRHEL DIF BOX

62 62 64 4.4'R2 -F1. (128 4.454

PLEHUH

4.461

FORNRRD EDGE

PRHEL STRTIC PRESSURES

PORT EDGE STRRBORRD EDGE 8FT EDGE

ORIF Y PSIR ORIF X PSIR ORIF X PSIR ORIF Y PSIR

4 461
4 5E17
4 423
4 4Fi3
4 424
4 412
4 441
4 434
4 495

21 12 4.237 1 -12 4.486 11 -12
22 6 4.472 2 -9 4.469 12 -9
23 3 4,535 3 -6 4.46t 13 -6

4 -3 4.48CI 14 -3

25 -3 4.52E: 5 FI 4.474 15 8
26 -6 4.516 6 S 4.448 16 3
27 -12 4.425 7 6 4.4E:4 17 6

::: 9 4.459 IS 9
9 12 4.477 t9 12

31 12 4.399

33 3 4.213
34 C1 4.289
35 -3 4.348
36 -6 4.373
37 -12 4.362

(
-._..- B-177



RHESTEST 22-154-i DEC.19?5

HBS8 SERIES HUMBEROS4B

MODELHUMBER40-0

SHUTTLETPS PRHELFLUTTERTEST

RUN NO. SEO.HO. COHFIGURRTIOH

28 1 PRNEL 10 ORTHOTROPIC-SIMPLY SUPPORTED-NOMEX

-0.80

TUNNEL COHDITiOHS

MERSURED CRLCULRTED

PT P TTF M Q T REYH
PSI8 PSIR DF - PSF8 ]'iF M. FT

6.51 2.34 70 1.30 4Fll -64 2,098

RHO
SCF

0. F100497

PRHEL TEMP. PRESSURES
BEG F PSIR

FHD MID RFT PRHEL DIF BOX

61 61 __-2 2. "_"_,9 -0.014 2.245

PLENUM

2.25!

)

FORWBRB

ORIF Y

21 12

23 3

25 -3
26 -6
27 -12

PFtNEL STRTIC PRESSURES

EDGE PORT EDGE STARBOARD EDGE RFT EDGE

PSIR ORIF X PSI8 OF:IF X PSI8 ORIF Y PSIR

2 273
2 244
2 233
2 258
2 247
2 255
2 260
2 2e.3
2 273

I1 -12 2.252
12 -9 2.236
13 -6 2,21(1
14 -3 2.213
15 0 2.248
16 3 2.228
1. 6 2.237
I:'_ 9 2.239
19 12 2.271

2.155 1 -12
2,237 2 -9
2. 234 3 -6

4 -3
2.237 5 0
2. 239 6 3
2,237 7 6

8 9
9 12

31 12 2.236

33 3 2.091
34 0 2.14:_-':
35 -3 2.17A
36 -6 2,209
37 -12 2,2t7

B-178
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(

RHES TEST 22-i54-I DEC, 1975

NBSR SERIES NUMBER OS4B

MOIIEL NUMBER 40-0

SHUTTLE TPS PFIHEL FLUTTER TEST

RUN NO. SEJ-!,NO. COHFIGURFITIOH

28 S PFIHEL 10 ORTHOTROPIC-SIMPLY SUPPORTEB-HOMEX

TUHHEL COHDITIOHS

HERSURED CRLCULRTED

PT P TTF T REYH
PSI8 r'sI8 liF DF M,"FT

EI.00 ',-:. 12 2.9:3 7:': i. :-:U 499 -gl 2.59:'.' El. EIN(161 ',-:

HHRLL M F_ RHO
-IH- - PSF8 SCF

PFIHEL TEMP. PRESSURES
IIEG F PSIR

FHD MID 8FT PRHEL BIF BOX

62 63 63 ..;' 64(1 -(1. ;118 2.822

PLENUM

2.827

FORHRR]) EIIGE

PRNEL STRTIC PRESSURES

PORT EIIGE STRRBORRD EIIGE

ORIF Y PSIR ORIF X PSIR ORIF X PSIR

21 12 2.761:3 1 -12 2.859 11 -12
-:'_._. 6 2.823 2 -9 2.819 12 -9
23 3 2. R__:'-' 3 -6 2.:-:Ell 13 -6

4 -3 2,838 14 -3
25 -3 2,822 5 8 2.826 15 0
26 -6 2,822 6 3 2,827 16 3
2,-' -12 2.821 7 6 2.843 17 6

8 9 2.838 1',-: 9
9 12 2.865 19 12

2 842
2 8_'18
2 786
2 ,-'81
2 82.
2 806
2 812
2 819
2 853

8FT E[,GE

ORIF Y PSI8

31 12 2.821

33 3 2,623
34 _'1 2.692
35 -3 2,711
36 -6 2, ,-'75
3,-' -12 2.782

v B-179



I:_MESTEST _??-!54-1DEC. 19_5

N838 SERIES HUHBER OS4B

MOI_EL HUHE',EP 4Ei-O

SHUTTLE TPS PI:IHEL FLUTTEP, TEST

RUN NO. SEQ.HO. CONFIGURATION

28 5 P£HEL 1(t ORTHOTROPIC-SIHPLY SUPPORTED-HOMEX

TUNNEL CONDITIONS

MERSURED CRLCULRTED

PT P TTF T REYH
PSIR P::;IR :[IF DF M,'FT

E1. _z1£1 9.76 3.51 76 t.3E1 g _rlE1 -59 3.096 El. 0 EtE17-;6

HHRLL M Q RHO
-IN- - PSF8 SCF

PRHEL TEMP. PRESSURES
I_EG F PSIR

FWI) MID RFT PRNEL DIF BOX

63 6:3 64 3.420 -El.E121 ?,.3,99

PLEHUN

3.406

FORNRRD EDGE

PRNEL STRTIC PRESSURES

PORT EDGE STRRBORRI"I EDGE

ORIF Y PSIR ORIF X PSIR ORIF g PSIR

21 12 3,243
22 6 3,39,'_-','
23 3 3,389

25 -3 3,397
26 -6 3,397
27 -12 3.390

1 -12
2 -9
3 -6
4-3
5 (i
6 9
? 6
8 9
9 12

3.469
3.397
3.385
3 41::'
3 412
3 4;16
S 422
3 428
3 459

Ii -12
12 -9
13 -6
14 -3
15 O
16 3
17 6
18 9
19 12

3 419
3 382
3 358
3 347
3 488
3 374
3.393
3. 398
3. 455

RFT E_DGE

ORIF Y PSIR

31 t2 3.386

33 3 3.155
34 FI 3.238
35 -3 3.261
36 -6 3.328
37 -12 3.350

B-180



-

RHES TEST 22-154-i DEC. 1975

NBSR SERIES HUHBER OS4B

MODEL HUMBER 4EI-0

SHUTTLE TPS PRHEL FLUTTER TEST

RUN NO. SEr!.HO. COHFIGURRTIOH

28 7 PRHEL 16 ORTHOTROPIC-SIMPLY SUPPORTED-HOME X

TUHHEL CONDITIOHS

MEASURED CRLCULRTEB

PT P TTF T F',EYH
PSIR PSIR DF DF MvFT

0.0EI 11.39 4.11 80 1.30 7CI0 -57 3.584 El.E18¢IS55

HNRLL M O RHO
-IN- I PSFR SCF

v

(
PRHEL TEMP. PRESSURES

DE;] F PSIR
FND Ml]] RFT PRHEL DIF BOX PLEHUM

64 62 64 4. _121 -Pl. P128 3.993 4 . E1;'14

FORNRRD

ORIF Y

31 12
22 6
23 3

25 -3
26 -6
27 -12

PRHEL STRTIC PRESSURES

EDI]E PORT EDt]E STRRBORRD EDGE RFT EDGE

PSIF3 ORIF X PSIR ORIF X PSIR

3.807 1 -12 4.C14EI Ii -12 4.C125
3.99 ° 2 -9 3.99CI 12 -9 3.995
3.986 3 -6 3.975 13 -6 3.951

4 -3 4.017 14 -3 3.949
3.999 5 CI 3.986 15 (I 4.0_:12
3.999 6 3 3.995 16 3 3.996
3.998 7 6 4.025 17 6 3.986

8 9 4.818 iS 9 3.967
9 12 4.828 !9 12 4. E124

ORIF Y

31 12

33
34
35
36
37

3
0

-3
-6

-12

3. 751
3. 846
3. 918
3.825
3.923

-'-1 B-I81



_HE:- TEST 122-i54-i DEC_1975

148S8SERIES HUMBER OS4B

MOIItEL HUMBER 40-0

SHUTTLE TPS PRHEL FLUTTER TEST

_UH HO. SEC!.HO. COHFIGURRTIOH

oo,, 9 PRHEL 10 OF:THOTROPIC-SIHPLY SUPPORTED-HOME'::

TUHHEL COHDITIOHS

HERSURED CRLCULF_TED

PT P TTF T REYH
PSI8 PSIR ]IF DF H FT

El.OEl 12.2EI 4.40 8CI 1.3EI 75B -57 3.:':36 CI.CICIC1915

HHRLL M i) RHO
-IH- - PSFR SCF

PRNEL TEHP. PRESSURES
BEG F PSIA

FN[I HID RFT PRHEL [IIF BOX PLEHUN

gt_ _-i g3 4.315 -F_.E_30 4.2,-,'5 4.29g

PRHEL STRTIC PRESSURES

FORHRRD EDGE PORT EDGE STRR6'ORRD EDGE RFT EDGE

ORIF Y PSIR ORIF 'X PSiR ORIF '/, PSIR ORIF Y PSIR

4.1(12 1 -12 4.342 Ii -12
4.3(_A 2 -9 4.286 12 -9
4.279 3 -6 4.263 13 -6

4 -3 4.3C18 14 -3
4.298 5 El 4.295 15 CI
4.:.'-'97 6 3 4.293 i_-- 3
4.292 7 _.. 4.322 17 6

8 9 4.310 18 9
9 12 4.316 !9 12

21 12

23 3

25 -3
26 -6
27 -12

4 319
4 2',-:4
4 229
4 224
4 279
4 262
4.266
4.267
4.311

31 12 4.235

33 3 4.6t23
34 C1 4.122
35 -3 4.2(_1
3g -6 4.22E1
37 -12 4.211

B-182



RMESTEST 22-154-i DEC.19_5

HRSRSERIES HUMBEROS4B

MODELHUHBER40-0

SHUTTLETPS PANELFLUTTERTEST

RUt4 NO. SEQ.HO. CONFIGURRTIOH

29 1 PFtHEL 10 ORTHOTROPIC-SIHPLY SUPPORTE]:I-MOHEX

TUHHEL COHDITIOHS

-El.C18

HERSURED CRLCULRTEB

HNRLL F'T F' TTF H 0 T F.'EYH RHO
-IH- PSIR PSIR ]:iF - PSFR ]iF H.."FT SCF

8.76 4.18 76 1.161 580 -28 2.769 8.888798

(
PRHEL TEMP. PRESSURES

BEG F PSIR
FHB HID AFT PRHEL BIF BOX PLEHUH

62 62, 65 4. l:-:g -0.02F_, 4. 16F1 4. 15_':

FORHRRD

ORIF Y

21 12
27- 6

23 3

25 -3
2_ -6
27 -12

PRHEL STRTIC PRESSURES

EDGE PORT EDGE STRRBORRB EDGE RFT EDGE

PSIR ORIF X PSIF_ ORIF X PSIR ORIF Y PS!R

3.99i 1 -12 4.147 II -12 4.138
4.148 2 -9 4.188 12 -9 4.179
4.138 3 -6 4.174 13 -6 4.153 33 3

4 -3 4.186 14 -3 4 134 34 0
4.137 5 8 4.176 15 0 4 129 35 -3
4.137 _.: 3 4.155 16 3 4 153 36 -6
4.122 7 6 4.182 17 6 4 145 37 -12

8 9 4.145 i':: 9 4 128
9 12 4.166 19 12 4 175

31 12 4.182

3.999
4. 119
4.145
4, 151
4. 174



',_HES TEST 22-154-t DEC. iD75

HBSF_ SERIES HUMBER OS4B

MODEL HUHBER 4Fl-O

SHUTTLE TPS PRHEL FLUTTER TEST

J

RUN NO. SEQ.HO. COHFIGURRTIOH

29 3 PBHEL 10 ORTHOTROPIC-SIMPLY SUPPORTEDHOHE>::

HHnLL
-IH-

-0. _]0

TUHHEL COHDITIOHS

MERSURED CRLCULRTED

PT F' TTF H Q T REYH
PSIR PSI8 ]IF - PSFR DF H'FT

10.58 4.93 77 1.18 599 -27 3.311

RHO
SCF

0_000957

PRHEL TEMP. PRESSURES
BEG F PSiR

FHD MID RFT PHHEL DIF BOX

63 63 65 5.022 -F1. 032 4.990

PLEHUH

5.007

FORWRRD EDGE

PAHEL STRTIC PRESSURES

PERT EDGE STRRBORRD EDGE

ORIF Y PSI8 ORIF X PSI8 ORIF X PSI8

21 12 4.814 1 -12
22 6 4.978 2 -9
23 3 4.9°6 3 -6

4-3
25 -3 4.9°9 5 0
26 -6 4,988 6 3
27 -12 4.967 ? 6

8 9
9 12

4 988
4 993
5 005
5 023
5 L'113
5 012
5 021
5 001
5 007

it -t2
12 -9
13 -6
14 -3
15 0
16 3
17 6
t8 9
19 t2

4 961
5 029
4 988
4 9e'9
4 993
5 013
4 983
4 950
5.020

RFT EDDIE

ORIF Y PSI8

31 12 5.142

33 3 5.036
34 0 5.191
35 -3 5.241
36 -6 5.153
"'3, -12 5.055

B-184



(.
RMES TEST 22-154-1 1iEC. 1975

HFISFI SEFIES HUMBER OS4B

MODEL HUMBEF' 4N-O

SHUTTLE TPS PFIHEL FLUTTER TEST

RUN NO. SEC!.HO. CONFIGURRTION

29 5 PRHEL I0 ORTHOTROPIC-SIMPLY SUPPORTED-HOMEX

TUHHEL COHDITIOHS

MERSURED CRLCULRTE]]

F'T F' TTF T F'EYH
PSI8 PSIR DF DF M/FT

Ft.00 12.25 5.67 __,"." 1.11 784 -29 3. :s:65 0.001104

HHRLL M Q RHO
-IN- - PSF8 SCF

_z

(
PRHEL TEMP. PRESSURES

I]EG F PSIR
FND MID RFT PRHEL DIF BOX PLENUM

61 61 64 5.',-'.69-Pl.PI4PI 5. ',-:29 5.849

FORHRRD

ORIF Y

21 12
22 6
23 3

25 -3
26 -6
27 -12

PRMEL STRTIC PRESSURES

EDGE PORT EDGE STRRE_ORRD EDGE 8FT EDGE

PSIR ORIF X PSIR ORIF X PSIR ORIF Y PSI8

5.632 1 -12 5.81:-' Ii -12 5.8(16 31 12 5.990
5.837 2 -9 5.86S 12 -9 5.883
5.825 3 -6 5.841 13 -6 5.872 33 3 6.046

4 -S 5.861 14 -3 5.825 34 (i 6.066
5.834 5 8 5.848 15 8 5.816 35 -3 6.130
5.834 6 3 5.829 16 3 5.831 36 -6 6.051
5.829 7 6 5.878 17 6 5.783 37 -12 5.927

8 9 5.8_34 18 9 5.758
9 12 5.85:-': 19 12 5.853

B-185



RMESTEST 22-i54-1 qEC. i975

HRSRSERIES NUMBER OS4B

MODEL NUMBER 4E1-0

SHUTTLE TPS PRHEL FLUTTER TEST

RUN NO. SEQ.HO. COHFIGURRTION

29 ? PRNEL I(I ORTHOTROPIC-S!MPLY SUPPORTED-HOMEX

TUHNEL COHDIT!OHS

MESSURED CRLCULRTED

PT P TTF T F:EYH
PSI8 PSIR DF DF H, FT

(I.(I(I 13.12 6.14 S!'TI l.t(1 75EI -26 4.111 Ft.PI(II!87

HNRLL N ('_ RHO
-IN- - PSFR SCF

PRHEL TEMP. PRESSURES
DEG F PSIR

FND MID 8FT PRHEL DIF BOX PLENUM

62 _.3 65 6.298 - Fl. (14',-'_: 6.250 6.277

FORNRRD

ORIF Y

21 12
22 6
23 3

25 -3
26 -6
27 -12

PFIHEL STRTIC PRESSURES

EDGE PORT EDGE STRRBORRD EDGE RFT EDDIE

PSIF_ ORIF X PSI8 ORIF X PSIR ORIF Y PSIR

6.P123 1 -12 6.227 11 -12
6.261 2 -9 6.258 12 -9
6.241 3 -6 6.264 t3 -6

4 -3 6.3(14 14 -3
6.2F:.-I 5 _'1 E.265 15 _'_
6.258 g 3 6.262 16 3
6,227 7 6 6.291 17 6

S 9 6.175 18 9
9 12 6.242 19 12

6.22. 31 12
6.31E1
6.284 o-.,_._. S
6.275 34 (1
6.273 35 -3
6.256 36 -6
6.19. 37 -12
6.176
6. 272

6,425

6.462
6,542
6.646
6. 437
6.382

B-186

)



RHES TEST 22-i54-1 ]]EC.1975

NRSR SERIES HUMBER OS4B

NO]]EL NUMBER 4F1-0

SHUTTLE TPS PRNEL FLUTTER TEST

RUN NO. SE@.HO. COHFIGURRTIOH

3EI 1 PF_HEL IFI ORTHOTROPIC-SIMPLY SUPPORTED-NOMEX

TUNNEL CONDITIONS

MERSURE]] CRLCULRTED

PT I-' TTF T REYN
PSI8 PSIR DF ]'iF M.'FT

i'_.ii10 11.94 5.24 88 1.15 701 -33 3,758 (_._Z1611a31

HHI_LL M Q RHO
'-IN- - PSFR SCF

PRHEL TEMP. PRESSURES
I]EG F F'SIR

FHD MI]] RFT PRHEL ]]IF BOX PLENUM

64 65 66 5.235 -0. E126 5.2E19 5.217

PRHEL STRTIC PRESSURES

FORNRRD E n6E PORT EDGE STRRBORRD EDGE RFT EDI]E

OF,IF Y PSIR ORIF X PSIR ORIF X PSiR

21 12 4.967 1 --12 5.243 11 -12 5.224
22 6 5.2(Jt 2 -9 5.228 12 -9 5.234
23 3 5.216 3 -6 5.2_38 13 -6 5.183

4 -3 5,239 14 -3 5,169
25 -3 5,233 5 _ZI 5,219 15 0 5,191
26 -6 5,231 6 3 5.235 16 3 5,196
27 -12 5,163 ," 6 5,232 17 6 5,183

8 9 5,297 1',-', 9 5.256
9 12 5,285 19 12 5.303

ORIF Y PSIR

31 12 5,221

o:,.....3 4.977
34 Fi 5.061
35 -3 5. (191
36 -6 5.176
37 -12 5.186

_ j_ B-187



AMES TEST 22-154-i DEC. 1975

HRSR SERIES HUMBER OS4B

HOIIEL HUHE;ER 4CI-0

SHUTTLE TPS PI-_HEL FLUTTER TEST

X..../

RUH NO. SEC!.HO. COHFIGURFITIOH

30 2 PF_HEL I(I ORTHOTROPIC-SIMPLY SUPPORTED-HOr'IEX

TUHHEL COH}'lI T I OHS

MERSURED CRLCULBTED

HNFILL PT P TTF M F_ T REYH RHO
-IN- PSIR PSIR DF - PSFR DF M FT :E;CF

0. CICI 11.53 5.07 81 1.15 a-76 -32 3.622 0. 061F1996

PBHEL TEMP. PRESSURES
BEG F PSI£

FNI) MID 8FT P_HEL 'DIF BOX

65 67 68 5.125 -0. _'133 5. C192

PLEdUH

5.101

PRHEL STRTIC PRESSURES

FORNRRD E]]GE PORT EDGE STRRBOSRD EDGE I_FT EDI]E

ORIF Y PSI8 ORIF X PSI8 ORIF X PSI8 ORIF Y PSI8

21 12 4.890 1 -12 5.121 II -12 5.11cI 31 12 5.F_35
.'-'>_.6 5. C178 2 -9 5.117 12 -9 5. £194
23 3 5.1C15 3 -6 5.C189 13 -6 5.1C12 33 3 4.723

4 -3 5.128 14 -3 5.081 34 0 4.893
25 -3 5.1C16 5 0 5.117 15 0 5.075 35 -3 4.882
26 -_ 5.104 6 3 5.096 16 3 5.078 3_] -g 5.c_0(1
27 -12 5.837 7 6 5.122 17 6 5,886 37 -12 4.998

8 9 5.158 18 9 5.086
9 12 5.264 19 12 5.223

B-188



8NESTEST 22-154--i DEC.1975

HFIS£SERIES HUMBEROS4B

MODELHUMBER40-0

SHUTTLETPS PBNELFLUTTERTEST

RUNNO. SEI;!.HO. CONFII]URBTION

Sl 1 PRNEL 10 ORTHOTROPIC-SiMPLYSUPPORTED-NOMEX

TUNNEL CONDITIONS

MERSUFED CRLCULATED

PT P TTF T REYH
PSIR PSIR DF ]]iF M FT

El._IEi 9.6e: S. _113 78 i.4_-I 60_11 -74 3. E121 £I.r:1(iE1g59

HHRLL M uS! RHO
-IN- - PSFR SCF

(
PRHEL TEMP. PRESSURES

DEG F PSI£
FND Mill 8FT PRNEL DIF BOX PLEHUH

64 _.,b.... 6g 3.065 -El. _Z125 3. £_40 3. _35:-':

P£NEL STRTIC PRESSURES

FORNRRD EDGE PORT EDGE STRRBOBR]]I EDGE RFT EDI]E

ORIF Y PSIF_ ORIF ',::'_PSI8 ORIF '/, PSi8 ORIF Y PSI8

21 12 2.943 1 -12 3._-176 11 -12 3._'178 31 12 3.3_-14
22 6 3. 071-': 2 -9 3. _-167 12 -9 3. ¢147
23 3 3.6'96 3 -6 3 ._'133 13 -6 3,035 33 3 2.896

4 -3 3.060 14 -3 3.024 34 _'l 2.986
25 -3 3.693 5 0 3.056 15 0 3.025 35 -3 3.817
2g -6 3.093 6 3 3.058 16 3 3. El14 36 -6 3. E123
27 -12 3.851 7 6 3.071 iz 6 3.044 37 -12 3.051

8 9 3.062 18 9 3._351
9 12 3.170 19 12 3.083

(

B-189



RMES TEST 22-i54-I DEC. 1975

HAS8 SE_IES HUME:ER 0348

MODEL NUMBER 4_3-0

SHUTTLE TPS PSHEL FLUTTER TEST

#

RUN NO. SEQ.HO. COHFIGURFITION

31 3 PFINEL iCi ORTHOTPOPIC-SIMPLY SUPPORTED-HOMEX

TUNNEL CONDITIONS

MERSURED CSLCULSTED

HHSLL PT P TTF H C! T REYH RHO
-IN- PSI8 PSI8 DF - PSF8 [IF M-'FT SCF

0.00 11.27 3.55 81 1.40 7E10 -71 3.50El 0. F100767

PSNEL TEMP. PRESSURES
DEll F PSIR

FND MID RFT PFIMEL DIF BOX PLEHUM

65 67 66 3.599 -(1.02',-'::3:.571 3.5_7

PRNEL STRTIC PRESSURES

FORNRRD EDI]E PORT EDr]E STF_RBORRD EDI]E I:tFT EDI]E

ORIF Y PSIFI ORIF X PSIA ORIF X PSI8 ORIF Y PSIR

21 12 3.423 1
22 6 3.631 2
23 3 3.6tl 3

4
25 -3 3.541 5
26 -6 3.543 6
27 -12 3.543 Z

8
9

-12 3 629 1
-9 3 564 1
-6 3 574 1
-3 3 597 t

_3 3 5.'.-'.'I 1
3 3 558 1
6 3 6CICI 1
9 3 591 1

12 3 666 1

1 -12 3.581 31 12 4.093
2 -9 3.568
3 -__i 3.545 33 3 3.373
4 -3 3.552 34 0 3.491
5 0 3.554 35 -3 3.531
6 3 3.509 36 -6 3.543
7 El 3.551 37 -12 3.572
8 9 3.590
9 i:'-' 3.6::'7

B-IgO

)



FIHES TEST 22-154-i DE0.!975

HRS8 SERIES NUMBER OS4B

MODEL HUMBER 48-0

SHUTTLE TPS PRHEL FLUTTER TEST

RUN NO. SEI}.NO. COHFII]URRTIOH

31 5 PRHEL i(I ORTHOTROPIC-SIMPLY SUPPORTED-HOMEX

TUHNEL COHBITIONS

HERSUPEB CRLCULRTEB

HHRLL PT P TTF N g! T REYN RHO
-IH- PSIR PSIR DF - PSFR DF M,'FT SCF

n. (i_¢1 12. '7,',': 4.84 84 1.4F1 :_'-'.¢_n -69 ::.961 8.(_08:'16":

(
PRHEL TEMP. PRESf:URES

BEG F PSIR
FNB MiD RFT PRHEL BiF BOX

4.09366 6° 68 -8.842 4.851

PRHEL STeRTIC PRESSURES

FORHRRII EDGE PORT EDGE STRRBORRB EDGE

OF:IF Y PSI8 ORIF X PSIR OPIF '/ PSI8

21 12 3.:'_',_:',7i -12 4.141 ii -12 4.1E13
°i'.. 6 4.113 2 -9 4.867 12 -9 4.183
23 3 4.178 3 -6 4.836 13 -6 4.851

4 -3 4.899 14 -3 4. _377
25 -3 4.104 5 0 4.104 15 ¢I 4.855
26 -6 4. _395 6 3 4.88EI 16 3 4. E189
27 -12 4.81:-: 7 6 4.887 IF 6 4.849

S 9 4.n91 18 9 4.892
9 12 4.246 19 12 4. E166

8FT EDGE

ORIF Y PSI8

31 12 4.656

33 3 3.',-:53
34 8 3.962
35 -3 4.835
36 -6 3.9'91
37 -12 4. E130

-'-J B-191



Ft['iE:::I'I'E::,l" 22-1 !54-1 DEC.19.'5

NFtF:FiSEFrIESMUME;EROS4B

I"IODELHL!HE:ER4E1-0

£HUTTLE TPS F'AI..IELFLUTTER TEST

RI_1i'.| HO. t::;EC,!.tI0. C0 HF I"gIj g'.li T 1:0i-.1

:32 1 F'RHEL IB ORTHOTROF'IC-SII'IPLY SUPF'ORrED--,qCU,IE::<

T UHHEL C0 t.41]I T I 0 NS
NERSUF.:ED C_LCUL_TE:D

F'T P 'T1"F M Q T RE'YH RH0
PSI Ft F".-'_I FI [IF - PxFFt 1IF M.."FT SCF

O. _I(_ 8.35 S. 44 ;:IFi 1.2C_ 5_'_-I-41 2. 634 E_.Ong_5'i_,8

PRNEL TEMP. F'RESSURES
DEG F F'SI£

FND MI D lIFT F'IIMEL D IF 80>.,' PLEHUM

69 69 7 El 3. :-:14 - Et. Pi2 _.'1 3.294 ::',. 299.

F'RNEL STlITIC PI;:ESSUF.:ES
FORNIIF.',D EDGE PORT EDGE STIIRBOFIRD EDGE F_FT EnGE

0R I F "," F"7;I li 0 RI F :":', P'.-';I I:_ 0 I;:I F ',:':', PS I Ft 0 R I F 'Y' F':-;I F't

21 12
32 6
27-: S

..- .j -- :},;

26 -6
_:," -12

:3. 147 1 -12 3.:':;n7 11 -12 :.:,'.3E@ 31 12 3.264
3,302 2 -9 :':. :3t2 12 -9 :3. 332
:3. ::':51 :': - 6 :3. :3El6 t 3 - 6 3.296 :3S :3 :..:;.1:33

4 - :2: 3.7: I :'-: 14 - :3 :":. 264 34 C1 :':. 22 E_
3 " _ 'q '-' " ':'• ,:..... ._=; r.'l_ :-:. :214 15 r,'__ ._,. '..",'7 ,.,.. -:3 3.268
3. :356 6 3 :3. :'-',F1El 16 3 3. 266 :':6 -6 :7:',,244
:3.269 7 6 3.:316 17 6 3.2',:',6:37 -12 :?,.242

8 9 :'-:.286 I:-'; 9 3.2:87
9 12 :S.:2,I7 19 12 3.31 7

PIjS
HO.

BOI.IHDFIR'Y'LFI","ERF'ROE:E
F'T POS Z PT POS Z PT

-P'SIFI- NO, -IH- -P'.'i!A- HO, -IN- -PSIFI-

0.015

0.104
0,12_
_.149

::: 752
4 257
4 4:36
4 gig
4 7L:;2
4 863
4 9:3'9

8 0. 171
'9 gl.193

I_-i CI.24EI
iI 8. 285
12 8. S31
17: _:r_..._
14 Pt. 42t

4 974
5 _345
5 C195

2::'2
5 :':79

54-'F"I
5 __106

15 _} 466
16 n 511
17 0 55]_:
18 O gn4
19 _"_64'9
2FI L'_694
21 g_ 7:':9

5 7:3'9
5 742
5 909
6 t4:3
5 :-',97
6 i°2
6 508
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i_NES TE-T 22-i54-i DEC. 1975

HBSR SERIES HUMBER OS4B

MODE[. MUME:ER 4CI-0

SHUTTLE TPS PF1NEL FLUTTER TEST

RUN NO. SEC!.NO. COHFII]URJ:ITIOM

32 3 PSMEL IEI ORTHOTROPIC-SIMPLY SUPPORTED-NOMEX

TUNNEL CONDITIONS
MERSUREI} CSLCULSTE]]
PT P TTF N C..! T REYN RHO

PSI8 PSI8 ]IF - PSF8 DF M,"FT SCF

-El.CIEI 8.35 3.45 77 1.2CI 499 -43 2.654 O. OL'IE1695

PRNEL TEMP. PRESSURES
DEG F PSI8

FHII MID 8FT PBHEL DiF BOX PLENUM

67 "_b," 67 3.317 -Cl. 019 3.299 3.294

PANEL STF_TIC PRESSURES
FORNAR]:I EDGE PORT EDI]E STSRBOSR]] EIIGE 8FT

ORIF Y PSIR ORIF X PSI8 ORIF X PSlFI ORIF

EDGE
Y PSI i=I

21 12 3.146 1 -12 3
9;'.... 6 3.296 2 -9 3
23 3 3.343 3 -6 3

4 -3 3
25 -3 3.357 5 ¢i 3
26 -6 3.354 6 3 3
?7 -12 3.265 7 6 3

8 9 3
9 12 3

Sll ii -12 3.296 31 12 3.257
317 12 -9 3.333
319 13 -6 3.277 33 3 3.132
319 14 -3 3.265 34 0 3.225
321 15 El 3.27C1 35 -3 3.26,'-.'
312 16 3 3.265 36 -6 3.248
316 17 6 3.279 37 -12 3.23t
291 iS 9 3.279
321 19 12 3.29 °

POS Z PT
NO. --IN- -PS I,_-

BOUMDRRY LRYER PROBE
POS Z PT POS Z PT
NO. -IN- -PSI8- NO. -IN- -PSIS-

1
2
3
#
5
6
7

Ci c123
CI r152
CI r183
n 114
(i 145
6 176
0 287

3 984
4 452
4 686
4 83C1
4 933
5 C141
5 C165

8 (I.237 5.195
9 0.268 5.193
I(I 0.383 5.581
ii 0.497 5.899
12 0.615 6.035
13 8.72:-', 6.248
14 6.84F1 6.556

15 CI.951
16 1C1gg
17 1 18CI
18 1 293
19 1 4n5
20 1 518
21 1 63ci

6. 523
6.930
6.976
7.235
7.292
7.059
7.261

-._ B-193



F_HES TEST 22-154-1 DEC, 1975

HFiSR SERIES !lUMBER OS4B

MODEL NUMBER 40-0

SHUTTLE TPS PRHEL FLUTTER TEST

RUN HO. SEO.HO. COHFIGURATIOH

32 4 PRHEL 18 ORTHOTROPIC-SIHPLY

TUHNEL COHB!TIOHS
HERSURED

HNRLL PT P TTF M Q
-IH- PSIR PSIR BF - PSFA

SUPPORTED- HOHEX

CRLCULRTED
T REYH RHO
DF M/FT SCF

0.25 8.35 3.44 78 1.20 508 -42

PRHEL TEMP. PRESSURES
DEG F PSIR

FND MID 8FT PRHEL DIF BOX

67 69 68 3.385 -8,023 3.282

FORNARD EDGE
OR IF Y PS [R OR

PflHEL STRTIC PRESSURES
PORT EDGE STRRBORRB EDGE
IF ;4 PSIR ORIF X PSIR

Ii -12 3.315
12 -9 3.33PI
13 -6 3.291
14 -3 3.249
15 8 3.278
16 3 3.261
iT 6 3.287
18 9 3.:-:'59
19 12 3.298

21 12 3.112 1 -12
22 6 3.293 2 -9
23 3 3.358 3 -6

4-3
25 -3 3.362 5 8
26 -6 3.368 6 3
27 -12 3.268 Z 6

8 9
9 12

3. 324
3 312
3 296
3 382
3 296
3 288
3 388
3 276
3 3F19

POS Z PT
NO. -IN- -PSIR-

BOUNDARY LAYER PROBE
POS Z PT
NO. -IN- -PSIFI-

1 8.888 8,886
2 8,888 n.886
3 8.888 0,886
4 8.88_'I 0,886
5 8.888 8.886
6 8,881 8.886
7 8,881 8.886

8 0.081 0.006
9 8.881 0.80,"
18 8,881 8.002'
11 CI.081 8.887
12 8.081 8.007
13 8,881 8.887
14 8.881 0.007

2.647 0,088692

PLEHUH

3.23 4

RFT EDqE
OR.rF Y PSfR

31 12 3.268

33 3 3.156
34 8 3°203
35 -3 3. 299
36 -6 3,289
37 -t2 3.273

POS Z PT
NO. -iN- -PSIR-

15 8.801 0.007
16 0.881 8,007
17 0.002 0.807
18 0.002 0.807
19 O. OO2 O.8OF
28 0,802 0.807
21 0.002 8.887
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i3MES TEST 2.2-154-i BEC. 1975

NRSFI SERIES NUMBER OS4B

NO]]EL NUMBER 48-0

SHUTTLE TPS PRNEL FLUTTER TEST

RUN it0. SEQ.HO. CONFIGURRTIOH

32 6 PFtNEL 18 ORTHOTROPIC-SIMPLY SUPPORTED-NOMEX

TUNNEL CONBITIONS
MERSURED CRLCULRTEB

HWRLL PT P TTF M Q T REYN RHO
-IN- PSIR PSIR ]:IF - PSFR ]:IF M,"FT SCF

0.25 10, E14 4.14 82 1,28 601 -39 3,147 £1,800825

PRHEL TEMP. PRESSURES
BEG F PSIR

FWB MID RFT PRHEL DIF BOX PLENUM

6'9 72 78 3,949 -0.824 3,924 3,931

PRNEL STFITIC PRESSURES
FORWFIRD EDGE PORT E]:II].E STFIRBORR]:IEDGE RFT EDGE

ORIF Y PSIA ORIF X PSIFI ORIF X PSIR ORIF Y PSIFI

21 12 3,7n9 1 -12 3,974 II -12 3,957 31 12 3,928
;';'_,6 3,952 2 -9 3,951 12 -9 3,95FI
23 3 4.n23 3 -6 3.934 13 -6 3.9C12 33 3 3.736

4 -3 3,946 14 -3 3,887 34 (I 3,887
25 -3 4. F12(-1 5 0 3.936 15 0 3.899 35 -3 3.892
26 -6 4,816 6 3 3.936 16 3 3.878 36 -6 3.933
27 -12 3,89':. 4 7 6 3.951 17 6 3.9.23 37 -12 3.98:-':

8 9 3.929 18 9 3.989
9 12 3,952 19 12 3,95FI

BOUNDRRY LRYER PROBE
POS Z PT POS Z PT POS Z PT
NO, -IN- -PSIR- NO, -IN- -PSIR- NO, -IN- -PSIR-

1 0.031
2 8.859
3 8.888
4 8.116
5 8.143
6 (I.172
7 0.2NI

4 920
5 423
5 649
5 983
6 878
6 238
6 369

8 8.229 6.518 15 8
9 8.257 6.658 16 6

10 8.363 7.116 17 l
Ii 0.470 7.521 18 l
12 El.57:?. 7.9',-:6 19 I
1:3 0.67'? ',-",.2 :':'.4 28 1
14 8,765 8.382 21 I

872 8.597
975 8.645
084 8.792
192 8.773
300 8.894
488 8,755
515 8,892

"-.-J B-195



RUN NO. SEQ.H@.

32 :q

HHRLL
-IH-

(1.25

NERSURED
PT P

PSI8 PSIR

10.86 4.47

PRHEL TEMP.
DEG F

FWD NIZi 8FT

71 74 71

FORNRRD EDGE
ORIF Y PSI8

iqHES TEST 22--!54-t DEC. t975

HRSR SERIES HUMBER OS4B

NOBEL HUHBER 46t-0

SHUTTLE TPS PRHEL FLUTTER TEST

COHFIGURRTIOH

PRHEL 10 ORTHOTROPIC-SIHPLY SUPPORTED-t4OMEX

TUHHEL COI4DITIOHS

TTF M Q
DF - PSF8

,'-':6 1.20 650

CRLCULRTED
T REYH RHO
OF N/FT SCF

-37 3,377 8.886886

PRESSURES
PS!R

PFtHEL DIF BOX PLEHUH

4.270 -8.034 4.237 4.245

PF_HEL STRTIC PRESSURES
PORT EDGE STRRBORRZI EDGE

ORIF X PSIR ORIF ',::', PSI8

21 12 4.881 1
22 6 4.273 2
23 3 4.337 3

4
-.,"= -3 4.349 5
26 -6 4,347 6
27 -12 4.220 7

L::
9

POS Z PT
HO. -IN- -PSI8-

1 8.031 5.488
2 (I.059 5.877
3 0.883 6.139
4 8.117 6.380
5 0,148 6.614
6 0.178 6.79__:
7 0.2Fi,'_-': 6,'947

8FT ED!]E
ORIF Y PSIR

-12 4.386 11 -12
-9 4.291 12 -9
-6 4.256 13 -6
-3 4,268 14 -3

0 4.2:':0 15 gi
:': 4.280 16 3
6 4.27:-: 17 6
9 4,227 1',--: 9

12 4.24n t9 12

4.259 31 12 4.249
4,294
4.214 ......-.,o3 4.084
4.185 34 _'I 4.164
4.214 35 -3 4,293
4.2E19 36 -6 4.246
4.228 37 -12 4.283
4.222
4.241

BOUH]:IRRY LF_YER PROBE
POS Z PT
HO. -IH- -PSI8-

POS Z PT
NO. -IN- -PSIR-

8 0.240
9 0 270

10 0 381
i1 E1 492
12 0 603
13 r3 714
14 0 824

138 15 n
229 16 1
913 17 1
3161 18 l
800 19 1
_338 20 1
291 21 1

.934
C149
164
279
395
512
628

9 334
9 412
9 537
9 649
9 619
9 584
9.665

B-196
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RMES TEST 32-i54-I ]]EC.1975

NASA SERIES NUMBER OS4B

HOI)EL NUHBER 48-0

SHUTTLE TPS PfiHEL FLUTTER TEST

RUN NO. SEQ.HO. COHFIGURRTIOH

9 PRHEL I(I ORTHOTROPIC-SIHPLY SUPPORTED-NONEX

NERSURED
HNALL PT P
-IN- PSIA PSI£

TUNNEL CONDITIONS
CRLCULRTEII

TTF M C! T REYH RHO
]'IF - PSFA BF N/FT SCF

N.SF1 8.35 3.44 :':2 1.20 5F10 -39 2.623 0.00F1688

PAHEL TEMP.
[IEG F

FNB HID AFT

PRESSURES
PSIR

PRNEL DIF BOX PLENUH

70 75 71 3.299 -0.025 3,273 3.278

FORWARD EBGE
ORIF Y PSIF_

PRHEL STRTIC PRESSURES

PORT EDGE STRRBORR[[ EDGE
ORIF >,', PSIR ORIF X PSIR

AFT EDGE
ORIF Y PSIR

2i 12 3,087
_:,o 6 3.280
23 3 3,361

,__,"= -3 3,356
26 -6 3,352
27 -12 3,263

1 -12
2 -9
3 -6
4-3
5 0
6 3
7 6
8 9
9 12

3 320
3 309
3273
3 296
3 280
3 280
3 301
3 261
3 304

11 -12 3.306 31 12
12 -9 3.317
13 -6 3.259 33 3
14 -3 3.230 34 0
15 0 3.251 35 -3
16 3 3.256 36 -6
17 6 3.273 37 -12
18 9 3.266
19 12 3.3C_0

POS Z PT
NO. -IN- -PSIA-

BOUHDRRY LRYER PROBE
POS Z PT
NO. -IH- -PSIQ-

POS Z
NO. -IN-

l
2
3
4
5
6
7

0 030
O 060
0 090
O 120
O 151
O 184
0 216

4 116
4 523
4 788
4 987
5 884
5 334
5 484

8 0.247 5.643
9 0.278 5.801
10 8.392 6.129

Ii 0. 506 6.861
t2 0.622 7.033
13 0.736 7.!78
14 0.850 7.249

3.267

3.159
3.175
3,278
3.296
3.269

15 0.964 7.207
16 1.084 7.250
17 1.202 7.376
18 1.321 7.372
19 1.441 7,388
20 1,562 7,376
21 i.680 7,364

-__.- B-197



AMESTEST 22-154-i DEC.1975

NASASERIES HUMBEROS4B

MODELHUMBER4CI-0

SHUTTLETPS PRHEL FLUTTER TEST

RUN NO. SEO.NO. COHFIGURSTION

32 ii PANEL iCI ORTHOTROPIC-SiMPLY

TUNNEL CONDITIONS
MEASURED

HNRLL PT P TTF M C!
-IN- PSI8 PSIA DF - PSFR

0.50 1C1.02 4.12 86 1.2Pl 600

SUPPORTED -HOMEX

CRLCULRTED
T REYN RHO
DF M/FT SCF

-36 3. i13 0.80081?

PANEL TEMP. PRESSURES
DEG F PSIR

FND MID AFT PAHEL DIF BOX

73 .8 .2 3.918 -8.828 3.898

PRHEL STATIC PRESSURES
PORT EDGE STARBOARD EDGE

OF:IF ::< PS[R ORIF Y, PSIR
FORWARD EDGE

OR[F Y PSIR

21 12 3.655 1 -t2 3.981 ll -12 3.934
22 6 3.934 2 -9 3.937 12 -9 3.92":'
23 S 3.998 3 -6 3.909 13 -6 3.983

4 -3 3.914 14 -3 3. '._:',4g
25 -3 3.993 5 CI 3.984 15 8 3.885
26 -6 3.992 6 3 3.988 16 3 3.871
27 -12 3.891 ? 6 3.922 t7 6 3.911

8 9 3.989 18 9 3.897
9 12 ...:'935 19 12 3.938

BOUNDARY LAYER PROBE
POS Z PT POS Z PT POS
NO. -IN- -PSIA- NO. -IN- -PSI8- HE.

pl 250
O 280
8398
8 514
O 634
0 749
O 866

6.918 lU
7.164 tg
7.7,-"3 17
8.298 18
8.488 19
8.749 28
8.885 21

i e.  :lSO
2 El. #"I6 BZI

3 0.O98
4 8.122
5 (1.153
6 8. 185
7 0.218

4 886
5 523
5 727
6 056
6 328
6 536
6 581

8
9
18
11
12
13
14

PLENUM

3.907

8FT EDGE
ORIF Y PSIA

31 12 3.929

33 3 3,700
34 0 3.766
35 -3 3.802
3g --6 3.924
37 -12 3. :-:93

Z PT
-IH- -PSIA-

0. 985
1 i09
1 231
1 355
1 479
1 601
1 g23

8. 882
8,867
8. 641
8.913
8. 918
8. 799
8.938

V
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RUH HO.

32

HHRLL
-IN-

g. 58

FND

74

RMES TEST 22-154-i DEC.1975

HRSR SERIES HUMBER OS4B

NOBEL HUMBER 40-0

SHUTTLE TPS PRHEL FLUTTER TEST

SEC!.NO. COHFIGURRTIOH

13 PRHEL I0 ORTNOTROPIC-SIMPLY SUPPORTED-HOMER

TUNNEL COHDITIOHS
MERSURED CRLCULRTED
PT P TTF H C! T RE','N RHO

PSIR PSIR EIF : - PSFR DF N/FT SCF

18.46 4.31 89 1.28 626 -34 3.225 8.888849

PRNEL TEMP. PRESSURES
BEG F PSIR
MID RFT PRHEL DIF BOX PLEHUH

88 74 4. t08 -0.022 4.086 4.087

FORNRRD EDGE
ORiF Y PSIR

21 I2 3.839
22 6 4.113
23 3 4.176

25 -3 4.18.
26 -6 4.185
27 -12 4. _'J75

POS Z PT
NO. -IN- -PSIA-

1 @
2 @
3 @
4 @
5 @
6 @
7 @

PRHEL STRTIC PRESSURES
PORT EDGE STRRBORRD EDGE RFT EDGE

ORIF X PSIR ORIF X PSIR ORIF Y PSIR

1 -12 4.155 II -12 4.111 31 12 4.097
2 -9 4.131 12 -9 4.117
3 -6 4. ¢192 13 -6 4.081 33 3 3.:':83
4 -3 4.1614 !4 -3 4.019 34 0 3.95@
5 0 4.087 115 0 4.060 35 -3 4.6132
6 3 4.086 16 3 4.051 36 -6 4.096
7 6 4.113 17 6 4.875 37 -12 4.108
8 9 4.0:::4 i8 9 4.065
9 12 4.117 19 12 4.113

BOUNDRRY LRYER PROBE
POS Z PT POS Z PT
HO. -IH- -PSIR- NO. -IH- -PSIR-

034
O68
102
136
171
2O6
241

5.197
5.818
6.133
6. 272
6. 591
6.861
7.146

8 0.276 7.186
9 O. 3O9 7.325

10 8.435 8.192
11 0.559 8.804
12 0.688 8.982
13 El.812 9,134
14 61.'935 9,138

15 1.064
16 i 190
17 1 316
18 1 443
19 I 570
20 1 696
21 1 825

141
169
240
195
254
156
249

B-199



i:_HESTEST 22-154-i DEC.1975

H8SR SERIES HUMBER OS4B

MODEL HUHBER 40-0

SHUTTLE TPS PFiHEL FLUTTER TEST

RUH HO. SEQ.HO. COHFIGURRTIOH

32 15 PRNEL 1F1 ORTHOTROPIC-SiMPLY 3UPPORTE]3-NOMEX

TUNNEL CONDITIONS
MERSURE]] CRLCULRTErt

PT P TTF M Q T REYH r;iHO
PSI8 PSIR [iF - PSF8 hF M/FT SCF

0.50 10.69 4.40 89 1.20 640 -34 3.299 0.000867

PBHEL TEMP. PRESSURES
BEG F PSIR

FNB MID 8FT PRHEL BIF BOX PLENUM

74 80 73 4.190 -0.026 4.165 4,,176

PBHEL STRTIC PRESSURES
FORNRRD EDGE PORT EDGE STRRE,'ORRD EDGE 8FT EDI]E

ORIF Y PSI8 ORIF X PSIR ORIF Y, PSI8 ORIF Y PSIR

21 12
0"0,:.._ 6

23 3

25 -3
26 -6
27 -12

3.931 1 -12
4. 297 2 -9
4.271 3 -6

4 -3
4. 280 5 O
4. 270 6 3
4. 148 7 6

8 9
9 12

4 254
4 218
4 170
4 185
4 172
4 175
4 196
4 163
4 212

11 -12
12 -9
13 -el
14 -3
15 0
16 3
17
1": 9
19 12

4.200
4.201
4. 179
4 105
4 I46
4 145
4 I70
4 160
4 203

31 12 4.1o_,'-'=

33 3 3. 971
34 O 4.038
35 -3 4.126
36 -6 4.179
37 -12 4.193

POS
NO.

BOUHBRRY LRYER PROBE
POS Z PT
NO. -IN- -PSI8-

POS Z PT
HO. -IN- -PSIR-

O. 034
0. 070
0. 105
0.140
0. 178
0.215
0.251

5.247
5.961
6. 266
6.538
6.862
7.128
7. 437

8 O 2.'_'-,'7
9 0 323

10 0 452
11 0 581
12 0 714
13 0 P44
14 0 974

7 347
7 828
8 622
8 990
9 187
9 308
9.375

15
16
17
18
19
20
21

I. 109
1 243
1 377
l 515

I 650
1 7',','4
1 921

9.366
9 440
9 486
9 496
9 457
9 474
9 496

B-200
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aMES TEST °2-154-i DEC. 1975

NASA SERIES NUMBER OS4B

MODEL HUMBER 4C1-0

SHUTTLE TPS PANEL FLUTTER TEST

RUN HO. SEI-!.I]O. CONFIGURATION

-,.".......17 PANEL ICI ORTHOTROPIC-SIMPLY

TUNNEL CONDITIONS
MEASURED

HNRLL PT P TTF M C!
-IN- PSIA PSiA DF - PSF8

SUPPORTEB-HOMEX

CALCULATED
T REYN RHO
DF M'FT SCF

i.E10 8.36 3.44 86 1.20 500 -36

PAHEL TEMP. PRESSURES
DEll F PSIR

FHD HID AFT PANEL D!F BOX

78 86 _-rb 3.349 -H. El17 3.00-"-'2

FORNARD EDGE
ORIF Y PSIA

PANEL STATIC PRESSURES
PORT EDGE STARBOARD EDGE

OF:IF ;:,', PSIF_ ORIF >:'. PSIA

ii -12 3.356
12 -9 3.374
13 -6 3.363
14 -3 3.3E12
15 0 3.321
16 3 3.316
17 6 3.317
18 9 3. .--'00.......
19 12 3,371

21 12 3.153 1 -12
;";'_. 6 3. :' ° '?'..... 2 -9
23 3 3.497 3 -6

4-3
25 -3 3.441 5 El
26 -6 3,424 6 3
27 -12 3.359 7 6

8 9
9 12

3 409
3 37(I
3 334
3 353
3 338
3 343
3 345
3 346
3 363

POS Z PT
NO. -IN- -PSIA-

BOUNDARY LAYER PROBE
POS Z PT
NO. -IN- -PSIA-

6 363
6 487
7 169
7 256
7 275
7 372
7 329

1 (I.037 4.357
2 (I.075 4.783
3 (I.i14 5.116
4 C_.153 5,279
5 El,193 5.452
6 CI,_-.,_.':'°°5,774
7 CI,27EJ 6,151

8 n.309
9 El.346
10 0.480
II Q.616
12 Q. 75EI
13 0.884
14 1.021

2.597 0. ¢10(_682

PLENUM

3. 339

AFT ET_GE
ORIF Y PSIA

31 12 3.29E_

.:,.:,'-''-' 3 3,128
34 0 3.275
35 -3 3.317
36 -6 3.337
37 -12 3.276

POS Z PT
HO. -IN- -PSIF_-

15 1.162 7.426
16 i.3F12 7.444
17 1.443 7.490
18 1.='=Jo_, 7.386
19 1.725 7.469
21.-1 1.865 7.446
21 2.0_3',-". 7.466

B-20I



AMESTEST 32-!54-i DEC. 1975

HRSR SERIES NUMBER OS4B

MODEL HUMBER 48-0

SHUTTLE TPS PIRHEL FLUTTER TEST

RUH HO. SEQ.NO. CONFIGURATION

32 19 PRHEL IFI ORTHOTROPIC-SIMPLY

TUNNEL L'ONDITIOHS

MERSURED
HHRLL PT P TTF M Q
-IN- PSIFI PSIFI [IF - PSFR

1.00 10.02 4.14 09 1,20 599

SUPPORTED-HOMEX

CRLCULRTED
T REYN RHO
[IF M/FT SCF

-33 3.888

PRHEL TEMP. PRESSURES
DEG F PSI8

FWD MID 8FT PRHEL DIF BOX

80 88 79 4.031 -0.0i7 4.015

PRNEL STHTIC PRESSURES
PORT EDGE STBRBORRD EDGE

ORIF ',::', PSI8 ORIF :',:'. PSI8

Iii Ii -12 4
048 12 -9 4
991 13 -6 3
031 14 -3 3
012 15 0 3
044 16 3 4
032 17 6 4
A30 18 9 4
Iii 1'9 12 4

9. _300814

FORWRRD EDGE
ORIF Y PSIR

1 -12 4
2-94
3-63
4-34
5 0 4
6 3 4
7 6 4
8 9 4
9 12 4

21 12 3.799
22 6 3.997
23 3 4.103

25 -3 4.163
26 -6 4.025
27 -12 4.026

PLENUM

4.828

POS Z PT
NO. -IN- -PSI8-

RFT EDGE
ORIF Y PSIR

I 0. 036 5. 300
2 0.075 5.855
3 0.114 6.124
4 0.153 6.570
5 El.194 6.828
6 0.234 7.166
7 0.273 7.548

035 31 12 4.017

091
995 ""oo 3 3.775
981 34 O ....q949
994 "-'=.,-, -3 4. E142
011 36 -6 4. E165
027 37 -t2 3.971
F123
e8'.:,

80UNDRRY LRYER PROBE
POS Z PT POS Z PT
NO. -IN- -PSIFI- NO. -IN- -PSIR-

8 0.312 7.697 15 1.188 8
9 0.351 8.966 16 1.329 8

10 0.489 8.722 17 1.473 9
11 0.628 8.910 18 1.616 8
12 0.766 8.9_5 19 1.759 8
13 0.902 8.910 20 1.902 9
14 1.043 8.937 21 2.045 8.

898
959
F108
983
958
014
983
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